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NAVIGATION EPITOMISED, 
7 And rendered eaſy to any common Capacity. | 


H E great End and Buſineſs of Navigation is, to inſtru the 
Mariner how to conduct a Ship through the wide and pathleſs 
Ocean, ic the remoteſt Parts of the World, the ſafeſt and ſhorteſt 
Way in Þ) Mages 12vigable: In order to which, he muſt be able, at 
all Times, to find the Courſe and Diftance from one Place to ano- 
ther; and to determine the Place of the Ship every Day; what 
Courſe he muſt ſteer, and how far, to gain his intended Port. 

The Ship's Place, at Sea, and i all other Places, are deter- 
mined by their Latitudes and Longitudes. | | 

The Latitude of any Place is its Diſtance from the Equator, count- 
ed upon an Areh of the Meridian North and- South, and can never 
exceed go Degrees, | | 

The Equator is that Line which divides the Earth into two equal 
Parts, the one Noi th, and the other South; being go Degrees from 
each Pole. 

The Meridian of any Place is a Line paſſing through that Place, 
the Equator, and Poles, and divides the Earth into two equal Parts, 
the one Eaſt, and the other Weſt; or it is that Line which the 
Sun comes upon when it is Twelve o'Clock. All Places that lie 
Eaſt or Weſt have their different Meridians; one of which is called 
the firſt Meridian, but variouſly placed: The Engliſh place theirs 
at London, the French at Paris, &c. and count the Longitude Eaſt 
and Weſt until they come to the oppoſite Meridian, which can 
never exceed 180 Degrees, , | 

The Difference of Latitude is the leaſt Diſtance of the Parallels 
of Latitude of any two Places ; ſhewing how far the One of them is 
to the Northward or Southward of the Other. | 

The Difference of Latitude between any two Places, being both 
North or both South, is found by ſubtracting the leſs Lane from 
the greater; but if one Latitude be North and the other South, 
their Difference is found by adding both Latitudes together. 

In North Latitude ſailing Northerly, or in South Latitude ſailing 
Southerly, you increaſe your Latitude; but in North Latitude ſail- 
ing Southerly, or in South Latitude ſailing Northerly, you decreaſe 
your Latitude, becauſe you fail nearer to the Equator from whence 

the Latitude is reckoned, 
if 4 B Wherefore, 


62) 


. Wherefore, in North Latitude ſailing Northerly, or ia South 
Latitude ſailing Southerly, the Difference of Latitude added to the 
Latitude left, gives the Latitude in. But in North Latitude ſailing 
Soutberly, — in South Latitude, ſailing Northerly, the Difference 
of Latitude ſubtracted from the Latitude left, gives the Latitude 


6 Wig et T ; CL Aa 14 * 8 ' 
7 When your Latitude decreaſes, and the Difference of Latitude is 
greater than the Latitude failed from, ſubtract the Latitude left 
from the Difference of Latitude, and the Remainder is the Latitude 
in, and of a different Name; for in this Caſe it is plain that you 


have croſſed the Equator. 
What has been 
ples. 


TE ST, INT. 7 2 
Exam. I. What is the Differ- 
ence of Latitude between London 
in Latitude 51 32 N. and Rome 
in Latitude 41 54/N.? 

r 1 D. M. 
From London's Lat. 51 32 


- 
— 


Remains Diff of Lat. 9 38 
which mult. by 0 


Gives the Dif. in Miles 578 


Exam. III. Required the Dif- 
ſerence of Latitude between Cape 


N. OS... 
Subtrat Rome's Lat. 41 54 N. Latitude ſailed from 


Lat. in 


. 


id will be rendered eaſy by the following Exam- 


Exam. II. Skip from Latitude 
295 * South, fails Southerly 


until her Difference of Latitude 


be 374 Miles, what Latitude is 
| ſhe come to? 


D. M. 

Dif. of L i 1-09-57 5: 

ift, at. 374 di- | 
vided by bo, is ; 6 149. 


35 31 8. 


Exam. IV. A Ship in Latitude 
8* 25 N. fails South 600 Miles, 


Fineſterre and the Cape of Good what Latitude is ſhe in? 
Hope ? 101 | D. M. 
. D. M. From Diff. of Lat. 8 
Cape Fineſt. te's Lat. 43 13 N. 600 Miles, or wy oP 
Cape Good H- e's Lat. 34 22 S. Subtract Lat. left 8 25N, 
Diff. of Lat. — 1 35 The Lat. in — 133 8. 
Malt. by 60 is 4655 M. 


In the laſt Example, it is plain, that as the Difference of Latitude 
is more than the Latitude left, the Ship muſt have croſſed the 
Equatar, and conſequently have come into a South Latitude. 
Note, When one of the Places has no Latitude, or is upon the 

Equator, then the Latitude of the other Place is their Nifference of 
Latitude, and is always reduced into Miles by multiplying by 60, 
becauſe 60 Miles make a Degree of Latitude. | 


630 
The Longitude of any Place is its Diſtance from the firſt Meridian, 


reckoned upon the Equator in Degrees 
— — and can never exceed 180 Degrees. 


comes to the oppoſite V 


Difference of 


gitude is an Arch of the Equator, intercepted 
between the Meridian of two Places, ſhewing how far one of them is 


Eaſt and Weſt, until it 


to the Eaſtward or Weſtward of the other. | 
The Difference of Longitude between two Places, being both 


Eaſt or both Weſt, is foun 
the greater; but if one bein 
the 


by ſubtracting the leſs Longitude from 
aſt, and the other in Welt | 
ifference is found by adding both Longitudes together. 


itude, 


Therefore, in Eaſt Longitude ſailing Eaſterly, or in Weſt 2 
tude ſailing Weſterly, the Difference of Longitude, added to 
Longitude left, gives the Longitude in. 


Zut in Eaſt 


itude ſailing Weſterly, or in Weſt Longitude 


failing Eaſterly, the Difference of Longitude ſubtracted from the 
Longitude left, gives the Longitude in. | 
a 


hen a Ship ſails Eaſt or 


dian, or 180 De 


eſt until ſhe paſſes the oppoſite Meri- 
, the changes her Longitude, or comes into a 


Longitude of a different Name: and then the Longitude made ſub- 


tracted from 360 De 


„gives the Longitude in, and of a different 


Name with the Le left, as may be ſeen by the following Ex- 


samples. 


Exam. I. What is the Differ- 
ence of Longitude between Cape 
Fineſterre and Antigua 


Antigua's Long. 
Cape Finiſterre's Lon. 9 26 W. 


Diff. of Lon 52 
8 * — 
Dif. in Miles 3144 


Exam. III. What is the Dif- 
ference of Longitude between 


Barcelona and Liſbon? 
D. M. 
- Barcelona's Long. 2 18 E. 
| Liſbon's Long. 9 3W. 
Diff, of Long. 11 21 


51 50 W. | 


Exam, JI. A Ship from Cape 
Charles in' Virginia, ſails Welt- 
ward until her Difference of Lon- 

itude be 400 Miles, what Lon- 
— is ſne in? | 
D. M. 


Cape Charles Long. 76 o W. 
Dill. of Lon. eee DW. 


Long. in 


Exam. IV. A Ship from 15* 
400 E. Long. fails Weſtward till 


her Diff. of Long. be 27 15 
. 
Long. left 2 * 
. e 15 40 * 
Biff. of Lon. 27 15 
in 11 35 W. 


. 


( 4 ) a 
Exam. V. What is the Differ- - Exam. VI, A Ship from Long. 


ence of Longitude between the 160 20/ W. fails Weſtward till 


* 
* 


2 
- 


* 


- 


N. of Japan and St. Chriſto- ſhe differs her Longitude 41 20/, 


pher's? | What Longitude 1s ſhe in? 
—— D. M. | D. M. 
2 N. Point 140 25 E. Long. left . 1060 20. 
t. Chriſtopher's 62 5oW, Diſt. of Long. 41 20W. 
Exceeds 180 Degrees 203 15 201 40 
. 300 | | 360 00 
Diff of Long. 156 45 Long in. 158 20 E. 


Here it is plain that the Ship 

has crafſed the oppoſite Meridian, and therefore has come into a 
Longitude of a different Name, 

In failing due North or South, a Ship changes her Latitude only, 

and ſailing due Eaſt or Weſt, her Longitude ; but failing upon any 


other Caurſe, ſhe changes both her Latitude and Longitude 


Ships at Sea are directed from one Place to another by Means 
of an Inſtrument called the Mariner's Compaſs, 


The Mariner Compaſs is an Artificial Repreſentation of the 


Horizon of every Place, by Means of a Circular Piece of Paper, 


called a Card, divided like the Horizon into Degrees and Points, 
which are called Rhumbs, This Card being properly fixed to 


2 Piee of Steel, called the Needle, that has been touched with a 


Loadſtone, all the Points of the Card will be directed towards 


the correſponding Point of the Horizon. 


650 | 


Taz MARINERs COMPASS 


Ws. 


Nr 
e 
ce it follows, that in every Place the North Point of the 
Card ſhews the Poſition of the Meridian at that Place, and ſome 
one Rhumb or Point of the Card will coincide with, or be directed 
along the Track that makes any given Angle with the Meridian 
conſequently, by the Help of the Card or Compaſs, a Ship may 
be kept in any propoſed Track or Courſe. 
A Rhumb, Line, or Point, is a Right Line drawn from the Cen- 
ter of the Compaſs to the Horizon, and is named from that Point 
of the Horizon it falls in with: — —— 
The Courſe is the Angle which any Rhumb Line makes with | 
the Meridian, and is ſometimes reckoned in Degrees, and ſometimes 
in Points of the Compaſs ; ſo that if a Ship ſails upon the ſecond * 
 Rhumb, or N. N. E. the Courſe is 22 Degrees. zo Minutes And 
ſo for any other, as in the following Table, which the Learner 
ſhould be fo well acquainted with, or the Compaſs, as to be able 
readily to tell how many Points any Courſes or Rhumbs are diſtant 
from the Meridian, or from the Parallel, : 


«> * o 


1 


4 7e. of the Angles which every Point of the Compaſs makes with the 
Meridian, 


— 
r * 


4 


5 Points. 


D. M. N North. South 
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The Uſe of the Tables of Difference of Latitude aud 
Departure in working any of the Caſes in 


PLANE SAILING 


LANE SAILING is the Art of Navica- 

TING a Ship upon Principles deduced from the 
Notion of the Earth's being an extended Plane, 
which may anſwer very well in ſhort Voyages near 
the Equator, and admits of fix Caſes, which we 
ſhall work by the Tables of Difference of Latitude 
and Departure. | | 

Note. Eaſtin 9 in Plane Sailing, is called | 
Departure ; Northin and Southing, Difference of 
Latitude; and the Point or Rhumb the Ship ſails upon, is called 
the Diſtance. The Angle which that Point makes with the Me- 
ridian, is called her Courfe ; and what that wants of 90 Degrees or 
8 Points, is called the Complement of the Courſe; conſequently, 
the Courſe and Complement of the Courſe is always 8 Points, or 90 
Degrees; ſo that ſubtracting the Courſe from 8 Points, or go De- 
orees, leaves the Complement of the Courſe. I 

In theſe Tables, the Courſe, it leſs than 4 Points or 45 Degrees, 
will be found at the Top of the Tables; but if it be more than 
4 Points, or 45 Degrees, it will be found at the Bottom of the 
Tables; and in evety Page thete ate 5 Columns for Diſtances, 
marked Diſt. which contain 60 Miles in each Column, the firſt be- 
ginning at 1 and ending at 60; the ſecond beginnt 6s and, 
ending at 120; and ſo on to 300 Miles Diſtance ; and to each of 
theſe Columns of Diſtance there belongs two other Columns, ſhew- 
ing the Difference of Latitude and Departure to any of thoſe 
Diſtances, marked Lat. and Dep. in which you are to obſerdeg thkt 
if your Courſe be found at the Top of the Tables, then you Are to 
take out the Difference of Latitude and Departure, as they are 
marked at the Top; but if your Courſe be found at the Bottom, 
then you are to take them as they are marked at Bottom. 

When the Courſe is given in Points or Quarter Points, vo- uſt 
make uſe of the Table of Difference of Latitude and Departure, 
ealculated for Points, &c. but when it is given in Degrees, ot where 

| ut 


(6.8 ) 
it is not given at all, you muſt make uſe of the Table of Difference 
of Latitude and Departure, caiculated for Degrees ; or ſearch in 
both Tables until you find a Difference of Latitude and Departure 

arly correſponding, with your Difference of Latitude and Depar- 
kane given; or with the Difference of Latitude or Departure and 
Diſtance given; and then the Courſe will be found in its proper 
Column, either at the Top or Bottom. 


5 - 4 w = * C A 8 E I. 
Ceurſe and Diſtance given to find the Diference of Latitude and Departure. 


| TELE AM P:L'E 
A Ship fails N. N. E. 241 Miles, I demand her Difference of 
Latitude and Departure ? ; 
Rule. Find the Courſe among the Points or Degrees, either at 
the Top or Bottom, and find the Diſtance in its Column; oppoſite 
to which will be found the Difference of Latitude and Departure in 


their Columns 


Thus having found the Courſe, which is two Points, in the Table 
for Points, I find my Diſtance 241 in the Column for Diſtances, and 
right againſt that 7 find 222, - Tenths for my Difference of Lati- 
tude, and 92,2-Tenths for my Departure. 

Nzte. In all Caſes, if the given Side or Sides be in Miles, or 
Miles and Tenth of a Mile, then the Sides found by the Tables 
will alſo be in Miles; but if in Leagues, then the Side or Sides 
found will alſo be in Leagues. | 


$ is Wd Reb 


Courſe and Difference of Latitude given, to find the Diſtance run and 
A 1 A Ae from the AA | 


TY E X AM FP L E. oh 
If a Ship ſails 8. 48 De Weſt, till her Difference of Latitude 
be 79 Leagues, I demand her Diſtance and Departure? | 
Rule. Find the given Courſe at the Top or Bottom of the Ta- 
bles, either among the Points or Degrees; and in that Page, and 
right againſt the Difference of Latitude, taken in its Column, ſtand 


the Diſtance and Departure in their Columns. 
Thus, the Courſe is 48 Degrees, which I find at the Bottom of 
the Table of Difference of Latitude and Departure for Degrees; 


and in the Column marked with Latitude at the Bottom, I look for 
my Difference of Latitude 79, the neareſt to which is 78,9-Tenths, 
oppoſite to which fland 118 in the Diſtance Column, and 87,7- 


_Jenths in the Departure Column, which is the Diſtance and De- 
+ parture required, | 


CASE 


658 
can 0, | 


Courſe and Departure given to find the Diſtance and Difference of Latitude, 


EX AM LE. 


If a Ship fails N. E. by E. 2 E. from a Port in 2 15 
Minutes South Latitude, uutil ſhe departs from her firſt Meridian 
412 Miles, what is her Diſtance failed, and Latitude in ? 

Rule. Find your Courſe, which is 5 43 Points as before; then 
look in ſome of the Departure Columns belonging to that Courſe 
for your Departure, or the neareſt tbereto; the Diſtance and Dif- 
ference of Latitude anſwering to that Departure, will be found in 
their reſpective Columns. 

But in any Caſe, where the given Side is too large to be found in 
the Tables, divide it by 2, 3, 4, or any other convenient Number, 
that will make it ſmall enough to be found in the Tables; and then 
the required Sides, when found, muſt be multiplied by the fame 
Number ; but the Courſe muſt never be multiplied or divided. 

Thus N. E. by E. + E. being 5 4 Points, which I find at the Bot- 
tom of the Page; and then look into the Departure Column for Half 
my Departure 206, (the Whole being too large to be found in the 
Tables) and find 228 for the Diſtance, and 97, 5-Tenths for the 
Difference of Latitude, which being doubled, gives the Diſtance 
456, and the Difference of Latitude 195. | 

Now, fince the Ship has ſailed from a South Latitude Northerly, 


From the Latitude failed fm 3 I 58. 
Subtract the Difference of Lat. 195 Miles, or 3 15 N. 
550 o © 


The Difference being noching, ſhews that the Ship is upon the 
Equator, i | 
AS P. | 

Diſtance and Difference of Latitude given, ta find the Cour ſe and Departure, 


E X. AM LB. 
Suppoſe a Ship ſails between the North and Weſt until her Diſ- 


tance be 276 Miles, and her Difference of Latitude be 211,4, what 


is her Courſe and Departure? 

Rule, Seek in the Tables till againſt the Diſtance taken in its 
Column, be found the given Difference of Latitude in one of the 
following Columns, and adjoining to it ſtands the Departure, which, 
if leſs than the Difference of Latitude, the Courſe is found at the 


Top of the Column; but if greater, the Courſe is found at the 
Bottom. 
C Now 


610) 


Now taking the Diſtance, T ſeek till againſt Diſtance 276 ſtands 
211,4, which I find ſtanding together under 40 Degrees; oppoſite 
to which ſtands 177,4; and as my Difference of Latitude is more 
than my Departure, I find my Courſe at the Top, which is 40 De- 

. Now to reduce this Courſe into Points, I look into the Table 
ollowing the Compaſs for the neareſt to it, which is 39" 22! ; op- 
oſite to that ſtands 3 Points; and as my Courſe is between the 

orth and Weſt, p et down N. W. by N. 1 W. which is my 


Courſe nearly. 
S A 8K v. 


Diſtance and Departure given, to find the Courſe and Difference of Latitude, 


7 SA MP LIE. 

From Latitude 50* 14 N: a Ship, in failing between the South 
and Eaſt 98 Miles, makes her Departure 82 Miles; what Courſe did 
ſhe ſteer, and what Latitude is ſhe in? 1 

Rule. Seek in the Tables till againſt the Diſtance taken in its 
Column, be found the given Departure in one of the following 
Columns; and adjoining to it ſtands the Difference of Latitude; 
which, if greater than the Departure, the Courſe is found at the 
Top of the Column; but if leſs, the Courſe is found at the Bottom. 

Now ſeeking till againſt the Diſtance 98 ſtands 82, the neareſt 

will be 82, 2, ſigned Departure at Bottom ; and here the Difference 
of Latitude is 53,4, and the Courſe is 57 Degrees: but wiſhing ta 
find them ſtill nearer, I turn to the Table of Points, and there 
againſt Diſtance 98 ftands 81, 5, and 54, 43 and as 81, 5 is found in 
the Column ſigned Departure at Bottom, I there find my Courſe to 
be 5 Points; therefore, ſince the Ship has failed between the South 
and Eaſt, I take S8. 57 E. or S. E. by E. for my Courſe, 
Now, from the Latitude failed from 50% 13/, take the Difference 
of Latitude 54, becauſe failing Southerly, and there remains 49 
19% the Latitude in. Note. When the Tenths are under 5, they are 
generally omitted; but if above 5, one is allowed for them. 


G A K VI. 


Difference of Latitude and Departure here given to find the direct Courſe 
if and Diſtance. 


E X AM P I. E. 


A Ship in Latitude 40 10/ North, is bound to a Port in Latitude 
47 20 N. the Departure between the two Places is 33 Miles Eaſt ; 
1 demand upon what Courſe ſhe muſt ſail, and how far, to gain 
her intended Port? | Fey, 


From 


1a 
D. M. 


From the Latitude the Ship is bound to 41 2N. 
Subtract the Latitude the Ship ſails from 40 10N. 


— — — 


Difference of Latitude o 52 Miles. 


Seck in the Tables till the given Difference of Latitude and De- 
parture are found together in their reſpective Columns; then right 
againſt them will be found the Diſtance in its Column; and the 
Courſe ſtands among the Degrees or Points at the Top or Bottom 
of the Column where the Difference of Latitude and Departure 
were found. , 

Now taking the Difference of Latitude 52, and Departure 33, I 
find that the Numbers ſtanding together neareſt to theſe are 52,6, 
and 32,9; and the Diſtance anſwering to theſe is 62 ; and as my 
Difference of Latitude is greateſt, I find 32 Degrees at the Top for 
my Courſe; and fince the Ship fails between the North and Eaſt, the 
Courſe is N. 32* E. or N. E. by N. neareſt, Diſtance 62 Miles. 

Having learned theſe neceſſary Caſes concerning a ſingle Courſe, 
the next is a Compound Courſe, commonly called a Traverſe. 

A Traverſe is when a Ship, meeting with contrary Winds, fails 
upon ſeveral Courſes, 

To reſolve a Traverſe, is to reduce or bring the ſeveral Courſes 
into one; the Courſes are known by the Compaſs ; and the Diſtances 
by the Log; which, in common Voyages, is heaved ance in Two 
N but in Ships of War, or failing to the Eaſt Indies, every 

our, 

In the Steerage, or ſome convenient Place in the Ship, there ge- 
nerally 1 a Table, called the Log Beard, divided into Seven 
Columns, In the Firſt, is written the Hours of the Day. In the 
Second, the Knots the Ship runs during Half a Minute; each of 
theſe Knots bears the ſame 2 to a Sea Mile that Half a. 
Minute does to an Hour; conſequently, ſo many Knots the Ship 
runs in Half a Minute, ſo many Miles ſhe runs in an Hour. In 
the Third, the Fathoms; Ten of which ought to make a Knot. 
In the Fourth, the Courſes ſteered by the Compaſs, In the Fifth, 
the Winds. In the Sixth, the Lee-Way. And in the Seventh, 
the Tranſactions of the Day, as in the following Table. Every 
Day at Noon, the Log Board is tranſcribed into the Log Book, 
which is divided into Columns exactly like the Log Board; and the 
ſeveral Courſes being corrected for the Lee-Way and Variation, and 
the Diſtance run upon each Courſe being ſet down in the Tra- 
verſe Table, ſhews what Difference of Latitude and Departure the 
Ship has made during the laſt 24 Hours ; and from thence is found 
the Latitude and Longitude the Ship is in, The Operation is 
galled, Doing a Day's Work, 


C 4 The 
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The LOG BOARD. 


— 
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| 1 242k ; E 
H, | K. F. Courſes. | Winds. — Tranſactions. 
fe s- W. by s. N. ee e 
4] 5 5 
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2 | 4 |. 5 | Ships to the Weſtward. 
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Having placed the Courſes and Diſtance run upon each, I begin 
with the firſt Courſe, S8. W. by W. which is 5 Points, and the Diſ- 
tance run upon it being ſummed up, is 21, 5, or an Half; which 
being doubled (becauſe the Log was hove every Two Hours) is 43. 
In lice Manner proceed with the other Courſes ; and then find the 
Difference of Latitude and Departure for each Courſe and Diſtance. 

Wen the Courſe is to the Southward, the Difference of Lati- 
tude, when found, muſt be ſet under the Column marked S. or 
South; but if to the Northward, in that marked N. or North; 
likewiſe when the Courſe is to the Eaſtward, the Departure muſt be 
ſet in the Column marked E. or Eaſt; but if to the Weſtward, in 
that marked W. or Weſt. Thus the firſt Courſe being S. W. by 
S. the Difference of Latitude belonging to it is ſet under S. and 
Departure under W. as in the following Table: 


S_— TTKKAVERSE TABLE. 


Courſes, | pi. N. [S. | E. | \ 
8. W. by S.] 43 358 | 23.9 
N. by E. | 45 | 31.8 7 31.8 
8. W. by 8.] 27 S844 ---- 4500 
1—— — = — 
31.8 | 58.2 | 31,8 | 38.9 7 
| 31 8 31.8 | 
— — 
i Diff. of Lat. 8. 26.4 [Dep. W. 7.1 | 


(23. 43 


Here the Weſtings being greater than the Eaſtings, the Difference 
ſhews how far the Ship has got to the Weſtward ; and the Southings 
being greater than the Northings, ſnew how far the Ship has got to 
the Southward of the Place ſhe ſet out from. 


E T A M . . 


A Ship from the Lizard in Latitude 49 57” N. is bound to a 
Port in Latitude 51 49 N. whoſe Departure from the Lizard is 
162 Miles Weſt, ſteers the following Courſes as per Log, viz. S. S. 
W. 54 Miles; W. by S. 29 Miles; N. W. by N. 40 Miles; N. 
E. by E. 69 Miles; N. N. W. 60 Miles. 

Required the direct Courſe and Diſtance made good upon theſe 
ſeveral Courſes; the Latitude the Ship is in, and what Courſe ſhe 
muſt ſteer, and how far, to gain her intended Point ? 

I begin with the firſt Courſe, S. S. W. or Points, under which, 
in the Tables, and oppoſite to the Diſtance 54 Miles, ſtands 49,9 
for my Difference of Latitude, and 20,7 for my Departure ; and as 
the Courſe is between South and Welt, I ſet the Difference of La- 
titude in the Column marked S. and the Departure in the Column 
marked W. In like Manner I proceed with each Courſe and Diſ- 
tance ; which being found as above, will ſtand as in the following 


Traverſe Table: 


Courſe, 1 Diſt. | N. | "4 | E. | W. | 


S.S.W. 54 49,9 20,7 
| W. by 8. 39 7,0 | 38,2 
N. W. by N.] 40 | 33,3 22,2 
N. E. by E.] 69 | 38,3 5714 
N. N. W. | 60 | 55,4 23,0 


127, | 57,5 57% [1041 | 
| $7.4 


Diff. of Lat. Northerly 69,5 | Dep. Weſterly 46,7 | 


— ͥͤ ä — — 


Having placed them as above, I add up all the Northings, 
Southings, Eaſtings, and Weſtings, ſeparately, and ſet down their 
reſpective Sums at the Bottom of each Column; and as the Weſt- 
ings are greater than the Eaſtings, I ſubtract the one from the other, 
and the — 46,7, ſhews that the Ship has departed ſo much 
Weſt of her firſt Place. 

Again, the Northings being greater than the Southings, I ſubtract 
the Leſs from the Greater, and the Remainder, 69,5, ſhews how 
zar the Ship is to the Northward of her firſt Place, . 
| Now 


0-46 3 


Now having the Difference of Latitude 69,5, and the Departure 
46,7, made good upon the ſeveral Courſes, I ſeek in the Tables 
until they are found ſtanding together in their reſpective Columns, 
the neareſt to which is 69,5, and 47, ſtanding together under 34 
Degrees ; and againſt them ſtands 84 for the Diſtance. Hence the 
Courſe made good upon the ſeveral Courſes, is N. 34 Degrees W. 
or N. W. by N: nearly, and Diſtance 84 Miles. 


To find. the diref? Courſe and Diſtance io the intended Port. 


To the Latitude left 49* 5% N. add the Difference of Latitude 
made 69, or 1 Degree 9 Minutes, gives 51” 6/ N. the Latitude in. 


: D. M. 
From the Lat. of the Departure between 
intended Port is 1 40 N. tze Ports 1162, W. 
Subtract Lat. in 51 6 N.. Sub. Dep. made 46,7 W. 


Diff. of Lat. between 2 Dep. between Ship 
Ship and Port : 43 and Port } 115,3W, 


With Difference of Latitude 43, and Departure 115,3, I ſeek in 
the Tables till they are found ſtanding together in their reſpective 
Columns; the neareſt to which I find ſtanding over 69 and 70 De- 
grees, which, being added together, is 1307 Half that Sum is 69" 
30/; the Courſe, and Half the Diſtances belonging to theſe Courſes, 
15 123 Miles, 

Hence the direct Courſe from the Ship to her intended Port is N. 
69 30 W. or nearly W. N. W. 4 W. Diſtance 123 Miles, 


Another Example to exerciſe Traverſe Sailing. 


A Ship in the Latitude 17 10' N. is bound to a Port in the Lay 
titude of 13˙ 10% N. the Departure being 180 Miles Weſtward, 
fails theſe Courſes : - 

S8. W. by W. 27 Miles; W. 8. W. 2 W. 30 M. W. by S. 25 M. 
W. by N. 18 M. 8. 8. E. 32 M. S. S. E. J E. 27 M. S. by E. 
25 M. S. 31 M. S. S. E. 39 Miles. i 

Required her preſent Latitude, and the direct Courſe and Diſ- 
tance to the deſired Port? 

Anſwer, The preſent Latitude is 1421 N. Courſe S. C2 W. or 
8. W. by W. 2 W. and Diftance 150 Miles, 
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The Uſe of the Tables of Difference of Latitude and Departure 
in — the moſt uſeful Caſes in MexcaTor and Mid- 
DLE LATITUDE SAILING. 


PLANE SAILING the Earth was conſidered as a Plane, re- 
preſenting a Bowling Green, having the Meridians parallel to 
each other, and, conſequently, the Degrees of Longitude equal in 
all Places; but this cannot be true, as the Earth is a Sphere or 
Globe-: For, | 

As the Meridians are great Circles on the Globe, croffing the 
Equator, and meeting at the Poles, it is plain that any two of 
theſe Circles muſt be farther aſunder the farther they are from the 
Poles; and the greateſt Diſtance between them will be upon the 
Equator, which is equally diſtant from each Pole, and there the Diſ- 
tance is 60 Miles; but in the Latitude of 60" North or South, the 
Diſtance is no more than 30 Miles. . 

The true Place of a Ship at Sea depends upon its Latitude and 
Diſtance from ſome noted Meridian; and ſince the Meridian Di- 
tance, that is, the Diſtance between two Meridians, varies in every 
Latitude, it is therefore neceſſary that this Diſtance ſhould be reck- 
oned in ſome fixed Latitude, and where the Degrees are of the ſame 
Magnitude, which can be no where but upon the Equator. 

— in order «to turn this Meridional Diſtance, or 2 
into Longitude; and be able to aſcertain the Ship's Place at Sea, we 
s muſt have recourſe to Middle Latitude, or Mercator's Sailing, 
where the Earth is conſidered as a Globe. The principal Caſes ate 
as follow : | 


Note. In working all Caſes in Mercator's Sailing, we muſt make 
uſe of the Table of Meridional Parts, which are Numbers, ſhewing 
how far each Degree and Minute of Lat. is enlarged, fo as to keep a 
due Proportion with the decreaſing of the Degrees of Long. in every 
Lat. Therefore, to find the Meridional, or an enlarged Difference of 
Latitude, between any two Places, firſt, in the Table of Latitude 
and Longitude, find the Latitudes of the given Places; with which, 
{eek for the Degrees on the Upper Part of the Table marked D. for 
Degrees ; and in the right or left Hand Columns, for the Minutes, 
marked at the Top with M. oppoſite to which, and under the De- 
Se are the Meridional Parts; and then add, or ſubtract, as the 

aſe requires, 

Thus, ſuppoſe the Meridional Parts belonging to the Latitude of 
Cape Clear in Ireland were required ? Firit, find the Latitude of 
Cape Clear, which is 51127 N. then, in the Table of Meridienal 


Parts,. 


616) = 
Parts, ſeek 51* at the Top, and 12“ in the Side Columns; oppoſite 
to that, and under 51, ſtands 3588, the Meridional Parts required, 


The ſame may be obſerved of any Number of Degrees and Minutes 
required. | | 


To exhibit, at one View, theſe different Kinds of Sailing, I ſhall 
ſhew how to work the following Caſes, by Mercator's and Middle 
Latitude Sailing, in oppoſite Columns in the ſame Page; leaving 
the Mariner to chuſe which of them he thinks proper to find his Dit- 
ference of Longitude by, either of them being ſufficient for his Pur- 
poſe at Sea. 


a 


The Latitudes and Longitudes of two Places given, to find the direct 
Courſe and Diſtance between them. 


E X A M P LE. 


What is the Courſe and Diſtance between Cape Clear, in Ireland, 
and St. Mary's, one of the Azores ? | 


| D. M. D. M D. M 
Cape Clear's Lat. 51 12N, Mer. Parts 3588 Longitude 9 4 W. Latitude 


1 nar: 
St. Mary's Lat. 37 ON. Mer. Parts 2393 Longitude 22 f W. Latitude 37 N. 
Diff. of 14 12 Mer, Dif. Diff, of Lon. 12 11 Sum's Lat 
355 65 e 195 65 NOTE 
Diff, of Lat. 5 * Diff. in Miles 781 ; = o 


Com, Mid. Lat. 45 54 


* 


.Daff.of:L al. 
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The Complement of Mid. Lat. 
The Difference of Longitude to be worked as a Courſe, and the 
to be worked as Departure. Diff. of Long. as Diſtance, 


By 


4 +... 5 
* 13 
0 1 4 


A9 


( 17 


[| 


By Mercator's Sailing. 


By viewing the Figure, it will 
evidently appear, that by en- 
larging the Difference of Lati- 


tude, the Difference of Longi- 


tude will bear the ſame Propor- 
tion to the enlarged Difference 
ot. Latitude, that the proper Dif- 
ference of Latitude bears to the 
Departure, and the Courſe con- 
tinues the ſame, 

Therefore, ſeek the Meridional 
Difference of Latitude and Dif- 
ference of Longitude together, as 
if they were really proper Dit- 
ference of Latitude and Depar- 
ture, and the Courſe will be 
found among the Points or De- 

rees, as in Caſe VI. in Plane 
dailing. | 

Then with the Courſe and pro- 
per Difference of Latitude, find 
the Diſtance: 

Thus, taking the one Tenth 
of 1195, the Meridional Differ- 
ence of Latitude, and 791, the 
Difference of Longitude, viz. 


119, 5 and 79,1, the neareſt Num- 


bers to theſe, ſtanding together in 
the Tables, are 119, 4, and 80, 5 
under 34 Degrees, which is my 
Courſe. 

Then with the Courſe 34”, and 
ene Fourth of 852 the proper Dif. 
of Lat. 213, I find the neareſt 
Number to this is 213,1, ſtand- 
ing in Lat. Column; the Diſtance 
to which is 257, and being mul- 
tiplied by 4, becauſe the Differ- 
ence of Latitude was divided by 
4, gives the Diſtance 1028. 

ence the direct Courſe is S. 
4 W. or nearly S. W. by 8. 
iſtance 1028 Miles. 3 


D 


. 


By Middle Latitude Sailing. 


Difference of Longitude is re- 
duced into Departure, by adding 
both Latitudes together as above, 
and taking Half their Sum for a 
Mean or Middle Latitude; this 
Middle Latitude ſubtracted from 
9o Degrees, gives the Comple- 
ment of Middle Latitude; with 
this Complement taken as a 
Courſe, and the Difference of 
Longitude as Diftance, find the 
Departure as in Caſe I. in Plane 
Sailing. 

Having the Departure and the 
proper Difference of Latitude, 
the Courſe is found as in Caſe VI. 
in Plane Sailing, 

Thus, taking the Complement 
of Middle Latitude 45* 54/, or 
46 Degrees, as a Courts, and one 
Third of my Difference of Lon- 

itude 791, 264, as Diſtance, the 
Davin anſwering to theſe is 
189,9, which multiplied by 3, 
gives 569.7, the Departure; then 
with one Fourth of the proper Dif- 
ference of Latitude 852, and 
Departure 569,7, viz. 213, and 
142,4, I ſeek in the Tables, and 
find the neareſt Numbers to theſe 
ſtanding together are 213,1, and 
143,7, under 34 Degrees, againſt 
which, in the Diſtance Column, 
ſtands 257, this being multiplied 
by 4, gives 1028. 

Hence the direct Courſe is S, 
ge W. or nearly S. W. by 8. 

iſtance 1028 Miles, the ſame 
as before, 
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| The Courſe and Diſſerance of Latitude given, to find the Diſtance and 
dl Difference of Longitude. 


A Ship fails from 


EA M. 
the Lizard, and makes her Courſe S. 39 


W. or 


nearly 8. W. by S. £ W. and then by Obſervation is in Latitude 
45 31/ N. Required her Diſtance and Difference of Longitude ? 


By Mercator's Sailing. 


D.M. 
* *Lieard'sLat. 49 57 N. Mer. Parts 3470 
Lat. in 45 31 N. Mer. Parts 3074 
Mer. Dif. Lat. 396 


Diff. of Lat. 4 26 
: 60 


Diff. in Miles 266 


Rule, With the Courſe among 


the Degrees, and the Difference 
of Latitude, found in the Column 
of Lat. find the Diſtance in its 
Column. 

With the Courſe among the 
Degrees, and the Merid. Diff. of 
Latitude in the Lat. Column, the 
Difference of Longitude will be 
found in the Departure Column: 

Thus, under the Courſe 39 De- 
_ grees, and againſt Half the Diff. 
of Lat. 133, ſtands 171 in the 
Diſtance Column, that doubled 
gives 342, the Diſtance. Under 
the ſame Degrees, I look in the 
Lat. Column for Half my Me- 
ridional Difference of Latitude 
198, againſt that in the Column 
of Departure, ſtands, 160.5 dou- 
bled is 321, the Ditterence of 
'Longitude, | 

D. M. 


Lizard's Long. 5 14 W. 
Dif. of Long. 321, or 5 21 W. 


Long. in 10 35 W. 


By Middle Latitude Sailing. 
D. M. 


Lizard's Lat. 49 57 N 
Lat. in 45 31 
Sum Latitudes 2) 95 28 

Middle Lat. 47 44 

90 co 

Com. Mid. Lat. 42 16 


Rule. With the Courſe and 
proper Diff. of Lat find the Diſt. 
and Depart. in their Columns; 
then look for the Com. of Mid. 
Lat. among the Degrees, as if it 
was a Courſe, and your Depar- 
ture in its Column, oppoſite to 
which, in the Diſt, Column, will 
be the Difference of Longitude : 

Thus, under the Courſe 29", 


and againſt Half my Diff. of Lat, 


133, in its Column, ſtand Diſt. 
171, and Dep. 107.6; theſe be- 
ing doubled, give 342 for the 
Diſt. and 215.2 the Departure; 
then in the Dep. Column, under 
42, the Com. of Mid. Lat. I 
look for Half my Departure, the 
neareſt is 107.7; oppoſite to this, 
in the Diſt. Column, ſtands 161, 
which, being doubled, gives 322, 


the Difference of Longitude, 


nearly the ſame as before. 

D.M. 
Longitude left, 5 14 W. 
Diff. of Long. 322, or 5 22 W. 
10 36 W. 


Long. in | 
CASE III. 


nd 
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* The Courſe and Diſtance given, to find the Difference of Latitude and 


Difference of Longitude. 
EFI 


A Ship in Latitude 425 30 N. and Longitude 18˙ 31! W. fails 
S. W. by S. 591 Miles. What Latitude and Longitude is ſhe in? 


By Mercator's Sailing. 

Rule. With the Courſe found 
in the Table for Points, and 
Diſtance, find the Difference of 
Latitude, and Latitude in, and 
Meridional Difference of Lati- 
tude ; with the Courſe, and Me- 
ridional Difference of Latitude, 
taken in the Column of Latitude, 
the correſponding Departure will 
be the Difference of Longitude, 

Thus, under the Courſe 3 
Points, and againſt one- Tenth of 
the Diſtance. 59.1, in the Lati- 
tude Column, ſtands 49,1, this 
multiplied by 10, is 491, the 
Difference of Latitude, Then, 


Lat, left 
Diff. 4.91, or 


Lat. ia 


42 30N, Mer. Parts 2822 
8 118. 


34 19 N. Mer, Parts 2194 


— — 


Mer. Diff. of Lat. 628 


Now with ne Fourth of this 
Meridional Difference of Lati- 
tude 157, found in the Column 
of Latitude for 3 Points, the De- 
parture correſponding to it, is 
105, which being multiplied by 
4, is 420, the Difference of Lon- 


gitude. 
D. M. 

Long. left. 18 31 W. 
Diff. of Long. 420, or 7 OW. 
Long. in 25 31 W. 

Note. There being no | enths 
in the Diſtances, the neareſt 
Number is here taken, 


D 2 


By Middle Latitude Sailing. 
Rule. With the Courſe found 
among the Points, and Diſtance, _ 
find the Diff. of Lat. and Dep. 
then find the Lat. in, and Com. 
of Mid. Latitude; then find the 
Com. of Mid. Lat. in the Table 
for Degrees, and the Dep. in its 
Column, and the correſponding 
Diſtance will be the Difference of 
Longitude, | 

Thus, under: the Courſe 3 
Points, and againſt one Tenth of 
the Diſtance 59.1, ſtands Diff. 
of Lat. 49.1, and Dep. 32.8, 
Theſe being multiplied by 10, 
gives the Difference of Latitude 
491, and Departure 328, Then, 


Lat. left. 42 3oN 
Dick of Lat. 491, or 8 11 8. 
Lat. in 34 19N, 
Sum of Latitudes 2) 76 49 
Mid, Lat. 38 24. 
go So 
Com. Mid. Lat. 51 36 


Now with Half the Dep. 164, 
I ſeex the neareſt Dep. to this 
over 51“ and 52", becauſe the 
Com. of Mid. Lat. is between 
51 and 525, che neareſt to which 
are 164 and 163.9, the Diſtances 
correſponding to theſe are 211 
and 208, which being added to- 
2 gives 419, the Diff. of Lon. 

ong. left 18 31 W. 
Diff. of Long. 419, or 6 59% W. 


Long. in 25 30 W. 


Cc AE 


(ee 
E. 


Difference of Latitude and Departure 


given to find the Courſe, Diſtance, 


and Difference of Longitude. 
E X A M PL E. 


till her 


found by Obſervation to be in Lat. 30 200 


A Ship in Lat 49* 57! N. and Long. 5 14 W. fails 8. Weſterly 
1 the Meridian be 200 Miles, and is then 


Required the Courſe 


ſteered, Diſtance ſailed, and the Longitude ſhe is in? 


By Mercator's Sailing. 
Lat. left 49 57 N. Mer. Parts 3470 
Lat. by Obſ. 390 20 N. Mer. Parts 2571 


— 5  _— 
Diff, of Lat. 40 37 Mer, Diff. Lat. 899 


Diff. in Miles 637 3 

Rule. The Diff. of Lat. and 
Dep. being found ſtanding toge- 
ther, give the Courſe among the 
Degrees, and the Diſt. in its Co- 
lumn. In the Lat. Column be- 
longing to the Degrees of the 
Courſe, ſind the Merid. Diff of 
Lat. oppoſite to that, in the De- 
parture Column, will be the Dif- 
ference of Longitude, 

Now a ſixth Part of Diff. of 
Lat. 637, and of the Dep. 789, 
are 106.1 and 131.5; the neareſt 
to theſe are found over 51*, and 
the Diſtance 169, being multi- 
plied by 6, is 1014 Miles, 

In the Lat. Column, over the 
ſame Degrees, look for a 6th 
of the Mer. Diff. of Lat. 899, 
viz. 149.8 ; againſt that, in the 


6, is 1110 Miles, 


multiplied b 
the Diff. of Long. required. 
| . M. 


| D 
Then to Long. leſt. 8 14 W. 
Add Diff. of Long. 1116, or 18 30 W. 


Long. in 


23 44 W. 


Hence the direct Courſe is 51* W. or nearly 8. W.: W. Diftance 


1014 Miles, 


By Middle Latitude Sailing. 


Lat. left 49 57N. 
Lat. by Obſ, 39 20 

: — — 
Sum 2) 89 17 
Mid, Lat, 44 38 
90 o 

Com. Mid. Lat. e 


Rule. The Diff. of L and 
Dep. being found together, will 
give the Courſe among the De- 
grees, and the Diſtance and De- 
parture in their Columns. 
With the Com. of Mid. Lat. 
among the Degrees, and the Dep. 
in its Column, find the Diff, of 
Long. among the Piſtances. 

Now a Sixth of the Diff. of 
Lat. 637, and of the Dep. 789, 
are 106.1, and 131.5, the neareit 
to theſe are found over 51*, and 
the Diſt. is 169, which multiplied 
by 6, gives 1014 Miles for the 
Diſt. Then, with the Com. of 
Mid. Lat. 45, taken as a Courſe, 
and a Sixth of the Dep. the Diſt, 


Dep. Column, ſtands 185, which correſponding to theſe are 186, 


which being multiplied by 6, is 
1116 Miles, the Diff. of Long. 


D. M. 
Now Long. left 14 W. 
Diff of Long. 1116, or 13 36 W. 
Long. in | 23 50 W 


I have 


7 Se 26 A = Rr * - 
1 ite . G r Ra OE, - x 
— 


. 
5 2 - 
„ gay | 
e 
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| have omitted the odd Minutes in the Complement of Middle 
Latitude, as the Longitude is found to a ſufficient Degree of Exact - 
neſs without them ; but thoſe who defire to ſee a greater Degree of 
Accuracy, may ſatisfy themſelves by examining the laſt Edition of 
the PRACTICAL NAVIGATOR, 

Theſe are all the Caſes that can well happen in a Day's Work at 
Sea; unleſs it ſo happens that a Ship's Courſe be due Eaft or Weſt, 
in which Caſe the Departure is reduced into Longitude, by the fol- 


lowing ; 
Rule. With the Complement of the Latitude failed in, taken as a 


Courſe among the Degrees, and the Departure taken in its Column, 


the correſponding Diſtance will be the Difference of Longitude, 


E ZAMP'L IH 


Suppoſe a Ship in Latitude 49* 30! North or South, fails directly 
Faſt or Weſt 136,4 Miles, what is her Difference of Longitude ? 

Now 49* 300 ſubtracted from 90, gives 40 3o', the Comple- 
ment of the Latitude; and as it lies between 41 and 40 „ 1 
look for my Departure under 40, and find the correſponding Diſtance 
212, and under 41, the Diſtance is 208 Miles, which, added together, 
is 420; Half of this Sum is 210, the Difference of Longitude re- 

uired. | 

How to work a Traverſe has been already ſhewn in Plane Sailing; 
but it is neceſſary here to ſhew how proper Allowances for Longi- 
tude are to be introduced into ſuch Accounts, which is eaſily done 
þy the following Method. 

Find the Difference of Latitude and Departure for each Courſe 
— Diſtance, and ſet them down in the Traverſe Table, as in Plane 

ailing. 

Find the whole Difference of Latitude and Departure, and with 
theſe find the Courſe and Diſtance made good, and the Latitude in, 
and Meridional Difference of Latitude, ” you work by Mercator's 
Sailing, then with the Courſe and Meridional Difference of Lati+ 
tude, Fad the Difference of Longitude, 

But if you work by Middle Latitude Sailing, take the Comple- 
ment of Middle Latitude, and, with that and the Departure, find 
the Difference of Longitude, | 


EXAMPLE; 


( 22) 


c E X A Mp I. E. 
Veſterday at Noon we were in Latitude 38 144 N. Longitude 


25% 5H' W. and have ſince run as per Log. the following Courſes 
and Diſtances, viz. N. E. by N. 4 E. 50 Miles; N. N. W. 38; 


N. W. by W. 46; S. S. E. 
bo Miles. 
Diſtance made good? 


30; 8. by W. 20; and N. E. by N. 
Required the Ship's Place, and her Direct Courſe and 


{ | | | 
| : | N, | 8. | E. | W. 
| 
N. E. by N. 4 E. 50 | 45, | 33, 4 
N. N. W. $91 358 14. 5 
N. W. by W. | 46 | 25,6 | 38,2 
S. S. E. 30 27,7 | 11, 5 | 
8. by W. | 20 19,6 | 3-9 | 
N. E, by N. | 60 | coo | 1 
155˙7 473 78, 2 56,6 
47-3 56, 6 
— — _ — — — 
Diff. of Lat. 108.4 | Dep. 31,6: * 


With the Difference of Latitude and Departure, the Crack is 
found to be N. by E. and Diſtance 111 Miles. 


By Mercator's Sailing. 
D. M. | 

38 14N. 
145N, 


Lat. leſt 
Dicf. of Lat. 


_— 


Lat, come to 40 2N, Mer. Parts 2625 


— — 


| Mer, Diff. Lat. 1:9 
Under the Courſe 1 Point, 
look in the Latitude Column 
for the Meridional Difference of 
Latitude, the neareſt is 139.3, 
oppoſite to that is Departure 27.7, 
which is the Difference of Lon- 
gitude. 


Long. left 25 56“ V. 
Diff. of Long, 27.7, or 28 E. 


———U— — 


Long. in 25 28 


Mer. Parts 2486 


By Middle Latitude Sailing. 


D. M. 

Lat. left 38 14 N. 
Lat. ills a 40 2 
Sum Lat's, 73 16 
I. Iiddle Lat. 39 8 
| 90 © 


Com. Mid. Lat. 50 52 

Over 51 Degrees, I look in 
the Departure Column for m 
Departure, the neareſt is 21.8, 
oppoſite that in the Diſt. Column, 
ſtands 28, which is my Differ» 
ence of Longitude, 

Hence it apprars, that the 
Ship is in Latitude 40? 2/ N. and 
Longitude 25% 281 W. and has 
run S8. by E. III Miles, 


in like Manner may any Trayerſe be worked, cither by Middle 


Latitude or Mercator's Sailing. 


The 


* 1 1 * . W 
4 4 1 1 1 
3 * A 'S 4 — 3 


2 
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The Uſe of the following Tables for finding the Moon's Age, and 
Time of High Water at any Place. 


IND the Moen's Age in the following Table, ſhewing the 
mean Times x ber Changes, by reckoning the Number ef 
Days ſince her laſt hange 3: and only obſerving, that the Day on 
which you find her Age is to be excluded; that is, you are only to 


count the Days that-are completely elapſed fince her laſt Change. 


EFT MST 


Required the Time it will be High Water at London, November 
the 12th, 1775 ? PLE 
In the Table of Changes, oppoſite to 1778, and under October, I 
find that it was New Moon the 20th, at 10 in the Morning, and by 
reckoning forward to November the 12th, find, that it is 23 Days 
ſince her laſt Change; then in the Table of Times, againſt 23, her 
Age, ſtand 5 H. 22 M. to which I add 2 H. 30 M. (the Time of High 
Water on Full and Change Days at London) gives 7 H. 52 M. fo 
that it is High Water 52 Minutes after Seven in the Morning at 
London on the given Day. 
Note. "The | imes of High Water, at full and Change, at any 
Place, are ſet before the Latitudes and Longitudes of thels Places, 


EX A1 I $0 
What Time will it be High Water at London, June the 25th, 


1781? 


Oppoſite to 1781, and under June, in the Table of Changes, I 
find it was New Moon the 21ſt Day, at 10 in the Morning; and, 
reckaning forward to June the 25th, find that ſhe is almoſt 4 Days 
old. In the Table of Times, againſt her Age, 4 Days, ſtand 2 
Hours 28 Minutes, this added to 2 Hours, 30 Minutes, the Time 
of High Water at London, gives 4 Hours 58 Minutes, the Time of 
High Water at London, June 25th, 1781, | ' 


14 ) 


— 


i a $4 rc 


Shewing the Times of the mean Changes of «he Moon to the 
neareſt Hour, from the Beginning of the Year 1778, till the End 
of the Year 1799, according to the New Styl And alſo a Ta- 
ble of the Shifting of the Tides, by which will appear the Error 


in reckoning High Water to be 4 of an Hour later every Day af- 
ter Full and Change. | 


; Mean Changes. 2 [Moon's Age _ 
Year Jan, Feb. March, | April May. June 1 
IH. 5B. H. B. H.P. H. P. H. DH. High Water 
7 6 * later than Full 
1778]28. zm. ab. 4 [28 mz. 6 az 6. bmſz4. 7 a Change 
1779117. © 4016. Imſiz. 2 2016. 3m[15 3 alig. 4m each Day. 
1780] 6. 9 af 5. om 5. 11 a} 4. 11m} 3. 12 2 2. 0 : 
1781024. 6 aſ25., 7mſ24 8 23. gmſz2. 9 a[:1. 1om Days. H. M. 
1782014. 3m[12. 4 24 5mji2. 6 12. Emſio. 7 all I oO 44 
+x zi | 1. 3a 2 112 
1784] 3. Oe 2, Im 3. 24] 2, am: 30 29. 4a "Oh bs. 56 
1754/22 gm[20. 10 az 1. 11/19 fz 419. 218. im 4 2 28 
1785/10. 6 af 9. 7 mio. 8 49 gm| 8. 10 40 7, 1om 8 3 2 * 
1786/29. 4 2028. 5 mag. 5 8. ömſz7y. 6 aſ26, 7m 3 2 
1787118. 12 #[17. 1 41. zmſ.iz. 32017. zmſüig. 4a 8 * 
1788] 8. om 6. roal 7 lim 5 12 4 5. 12 4. im 2 8 
— 9 12 
1789/2. 7mſz4. 8 26. 9mEA. 104/24. rom[22, 112 10 7 4 
179015. 4 # 14 zur g. 5 14. 6m 13. 6 12. 7m 11 a 8 
„ 14 5. mi 3. N 1. 44 12 9 12 
Eren n 
1792123. 10 . 11m|?2. 124/21, 1 2/1. Imſi9. 24 14 12 1 
179312. mio. 8 a ds: 10. 10 aſ10. 10m 8. 11 a 15 1 
17940.“ +? 3 29. 7 al 29. 7m 27. 8 
Eu. 31. 6m After Change the 
1795120. 1 #j19. 20. 3 aflo. 4m 13. 4m|17. am Moon comes to the 
17960 9. 10a 8. im] F. 12a] 7. Oal 7. Im 5. 1 a Meridian in the Af-| 
1797]21. 7 #126. 8m[27, 9 426. 10mſz g. 10 4024. Iimſſternoon. 
28/12 4mj15. 8mſ17. 6mf15. 218. 7mſ12. 82 | 
1799! 6. 1 5. 2m! 6. 3 al 5. am 4. 5 3f 3. zm 1 


To find the Time of High Mater. Firſt, find the Moon's Age in 

the firſt Table, by counting the Days ſince her laſt Change, and 

againſt her Age, in the ſecond Table, ſtand Hours and Minutes, to 

which add the "Time making High Water at Full and Change at 

_ Place, and you will find the Time of High Water any Day 
re. | 


A 


— 


ble of the Shifting of the 


A 


6 


T 1A 4 & »z 


Shewing the Times of the mean Changes of the Moon to the \ 
neareſt Hour, from the Beginning of the Year 1778, till the End 
of the Year 1799, according to the New Style. And alſo a Ta- 


ides, by which will appear the Error 


in reckoning High Water to be 4 of an Hour later every Day af 
ter Full and Change 


Mean Changes, 


Moon Age. ] Times Anſw, 


| 


Sept. |October.\Novem. Decem. 
D. H. BI BI. B. H. * ' 
9 21. 9:0. 1on 19. II mi. 2 4 "* C 0 
19. 6/10. 7m| $8. $a) $. ga Day. 
t7 12 2 19. TIT} z3 all 23G 0 56 
7. gm} 6 10 | $- 11m/ 4. 12 17 1 24 
26. omlz z. 7 24. mz z. 9 — 2 8 
3T[14. 4 4a. 5 412. 6m 5 0 i £ 
' p71 * 
EE 112 5. 04. 10 3. 144 2 21. : 21 | 3 2 5 
1786018. 8 24. 9m|22. 9 A422. Tom[20.11 4½8. 0 * 4 th 3 
178715. *'gm[i3. ©: 1 2 em! 7 0. m 9 2 8 16 3 
1788] 3 23 a 20. am 29. 5 aj28. 6mi27. 7 25 | 7 18 = 
- Jr. 45 | 26 s 22 
I zz. © aj21. imſtg. 1010. 2mJ17, 6 o[17: 4 27 q 26 — 
29 J 11. 8 te. 9m| 8. 9 8. 10 6. 114f'S. 0s 28 10 30 
E 6 zg. ZI zz 7 3/27. as. 9 425. 1 29 11 32 
1792119. 3m|17 42116, qmſts. 5 J- 13. 7.4 29% | 12 12 
11293 8. O 7 im Ts 1 « To, 2m 3. za} Js * f 
1796/27, 928. 10a 24. 10m/22. 11912. 04/22. Aster Full Moo: 
1795 16. 6 86. 2 2 Sm u! 2 eſſche comes to the 
1796| 5. 2m 3. za 2, 4m 11 pee 6 a|29. 5m Meridian after Mid- 
ä — ——\joight. 
(1797]22. 1222. 1421. 2. 2 19 I 18. 42 | 
1798[t 3, amt. 10a'10 0 [. 1 8. oat 8. Im 
1799 2. 6 a EF 29. 8m 28. 93/27. 106. 112 # 


Note, a ſtands for Afternoon, and m for Morni 
In ſome Places it is High Water on the Shore while the 
finues to flow in the Stream or Offing. 


it is called Tide and Half Tide; an 


and 


„ 


7 


our and an 


„ 


"Tide con- 


If ie runs 3 Hours longer, 

Hf makes I ide 
Quarter Tide ; Three Quarters of an Hour makes Tide and 
Half Quarter Tide, _ | 


EXAMPLE. 


( 26 ) 


rere m. 


At what Time will it be High Water at St. Helen's, March the 
th, 1 SET | Se 

Y ad 1779, and under February, I find it is new Moon the 
16th, at 1 in the Morning, and reckoning on to March the 7th, 
gives 19 Days for the Moon's Age; oppoſite to that, in the Table 
of Times, ſtand 2 Hours 40 Minutes; this being added to 9 Hours, 
the Time of High Water at Full and Change at St. Helen's, 
gives 11 Hours 40 Minutes, for the Time paſt 
is „ e there. e bo 


In like Manner, may the Time of High Water be found at any 


other Place, M boever will compare theſe Examples with the Me-. 
thods uſed in other Books of this Kind, will find a conſiderable 


Difference, 'as they frequently give the Moon's Age ſeveral Days, 


and of High Water, Hours wide of the Fruth ; indeed, on Account 


of the Irregularities in the Moon's Motion, the Times of her 
Change may differ Half a Day from the Truth, and the Time of 
High W 

influenced by the Wind. 


* 


idnight, when it 


ater 30 Minutes, but ſeldom more, if the Sea is not greatly 


The Table of Times of the Shifting of the Tides will alſo ſhew 


the Error of reckoning High Water to be "Three Quarters of an Hour | 
later ever Day; for the mean Period of the Moon, from Change 
to Change, is 29 Days, 12 Hours, 44 Minutes; in which Time, 


| 


' 


ge | 


the Tides make a Period —_ the 24 Hours, making High Wa- 


ter later eath Day, as in the T able of Times, the mean Time from 
Tide to Lide being about 12 Hours 24 Minutes. 

As the Nautical Almanac is become now of general Uſe in lon 
Voyages, the Time of High Water, at any Part of «the World, 


may be readily found, if the Time making High Water at Full and- 


Change be known; for in the ſixth Page of each Month is given 
the Time of the Moon's Paſſage over the Meridian of Greenwich 


every Day: This Time may be reduced to the Meridian of any 


other Place, by allowing 1 Hour for every 15. Degrees of Longi- 
tude, "To this Lime add the Time making High Water there, on 
Full and Change Days, will give the Time of High Water on that 


Day, if the Sum be Jeſs than 12 Hours; but if above, ſubtract 12 | 


Hours 24 Minutes, or 24 Hours 49 Minutes from-it+ Obſerving, 
that the Days in this Almanac begin 12 Hours fooner than the com- 
any 5 8 404 . — Boo 


— 


* 
2 
* 


Among 


. . 


* F 2 ” "— 
LS 6 * 
* 


N. E. by E. S. W. by W | 3} 


18 

Among Pilots it is euſtomary to reckon the Time of Flood, or High Wa- 
ter, by the Point of the Compaſs the Moon bears on at that Time, allowing 
three Quarters of an Hour for each Point. Thus, in Places where it is Flood 
at Noon on the Days of Full and Change, the Tide is ſaid to flow North 
and South, or at 12 o'Clock. In Places where the Moon bears.1, 2, 3, 4, or 
more Points to the Eaſt or Weſt of the Meridian, when it is High Water 
on the ſame Days, the Tide is ſaid to flow on ſuch a Point, ſo if the Moon 
bears 8. E. at Flood, it is ſaid to flow S. E. and N. W. or 3 Hours before 
the Meridian, that is, 9 o'Clock ; if ſhe bears S. W. it flows S. W. and N. 
E. or at 3 Hours after the Meridian ; and in like Manner for other Points 
of the Moon's bearing, as in the following Table : 


A TABLE of the Bearings of the Moon at the Time of High Mater, with 
the Time of thoſe Bearings at the following Places: 


When the Moon bears | 


as follows. H. 
| Iſle of Alderney, Gibraltar, Southampton, 
N. and | 8 12 Beachy, Sheerneſs, a Sand called Ken - 
Ka . tiſn Knock, a Sand called the Swin, at 


| the Mouth of the Thames. d 
R | or 45 Minutes paſt 12, Rocheſter, Fluſhe 
N. by E. | S. by W. | 0; j — Malden, Nore. uu. Tae 
es + | { or 30 Minates paſt 1, Bell Ile, Tinmouth, 
N. N. E. S. 8. W. 1 | Graveſend, Holyhead. 
or 15 Minutes paſt 2, Berwick, Liſbon, 
St. Andrew's, Conquet, 
Whitby, London, Amiterdam, Bourdeaux, 
Bay of Biſcay. 
Breſt, Huntchff, Iſle of Bas at the Maes, 
Scarborough. ; 
InBreeſound, Uſhant, Scilly, Cork, C. Clear. 


| | 


N. E. by N. s. W. by S 25 
: N. E. 8. W. | 3 


E. N. E. | W. 8. W. 41 


| i M , , 
E. by N. W. by 8. 5 ny > x90 ar" den 
E. | v 5 Hull, Wells, Weymouth, Plymouth, 

b mes 0 it Ramehead. 
E. by S. W. by N. | 6} | Briſtol, Portland Road, Lynn, Foulneſs, Foy, 
E. s. E. W. N. W. 72 enn End, Falmouth, Penryn, 


8. E. by E. N. W. by W. 8; Err Fly, Dub- 
_ of Man, Ille of Wight, E. End, 


8. KE. N. W. 


ö 9 Caſkers Caen, St. Helen's. 
$. E. by S. N. W. by N.] 92 |N.Foreland, Dungeneſs, Dunnoſe, Shoreham 
8. 8. E. N. N. W. io: Dovns, Deal, Dover, S. Foreland 
| ; | „ | { Margate, Harwich, Rote, Pool, Portſ- 
i U B. . / W. tt 1 — Spithead, Calais, 
8 N Fen 1 Embden, R. Elbe, Coaſt of 
q | 4 [ Flanders, Oltend, 


Note. The Current in the Downs generally runs 74 Hours to the North ; 
and 57 Hours to the Southward ; at Dover the ide trom the Channel runs 


Northward 74 Hours; and from the North 
Change of the Moon. 


nearly. 


5 H. 10 M. at the Full and 


The Tides ſet in the Downs N. N. E. and S. S. W. 


( 28 ) 
To work an Obſervation, or to find the Latitude of a Place 


by the Tables of the Sun or Star's Declination and the 
Zenith Diftance. | 


The Latitude of any Place is its Diſtance from the Equator, either 
North or South, counted in Degrees, &c. upon an Arch of the Me- 
ridian, contained between the Zenith or that Point directly over 

our Head and the Equator, It can never exceed go Degrees, and 
is found by taking the Altitude or Height of the Sun or Star above 
the Horizon of the Sea with a Quadrant, when on the Meridian or 
due North or South of the Place of Obſervation. 

This Meridian Altitude corrected for Dip of the Horizon, and 
Reſraction, and 16 Minutes the Sun's Semidiameter added thereto, 
gives the Altitude of his Centre, which being ſubtracted from go“ 

ives the Zenith Diſtance, or the Number of Degrees, &c. the 
1 of the Object is from the Point over your Head; with 
which, and knowing how far the Object is to the North or South of 
the Equator, which is called Declination, the Latitude is found by 
the Meridian Altitude of any Celeſtial Object as follows: 
- ft, If the Sun or Star be South when obſerved, call the Zenith 
Diſtance South; but if North, call it North. 

Then if the Zenith Diſtance and Declination be of con 
Names, that is, if the Sun or Star comes to the Meridian in the 
North, and hath South Declination, or to the South, and hath North 
Declination, the Zenith Diſtance, added to the Declination, gives 
the Latitude of the Place of Obſervation ; and of the ſame Name t 
Declination is of, whether North cr South. 3 
 2dly. When the Zenith Diſtance and Declination are of the ſame 
Name, that is, when the Sun or Star comes to the Meridian in the 
North, and hath North Declination, or to the South, and hath - 
South Declination, ſubtract the Leſs from the Greater, and the 
Remainder is the Latitude; and to know whether it is North or 
South obſerve this general Rule. ee 

When the Declination is greater than the Zenith Diſtance, the 
Latitude is of the ſame Namc with the Declination ; but if leſs, of 
a contrary Name. | 
Nor 1ſt. When the Sun or Star is upon the Equator, or hath 
no Declination, the Zenith Diſtance is the Latitude of the Place, and 
of a contrary Name to the Zenith Diſtance. | 8 

2dly. When the Sun or Star is in the Zenith, the Declination is 
the Latitude, and of the ſgme Name as the Declination is of: For it 
is evident, that as they are equally diſtant from the Equator, and on 
the ſame Side of it, conſequently, if the Declination be North, the 
Latitude will be alſo North, bed if South, South. 

3dly. When the Altitude of the Sun's lower Limb is taken by a 
Back Obſervation, the Sun's Semidiameter muſt be ſubtracted from 
the Obſerved Altitude, 
wah EXAMPLE. 


A 


( 29 ) 


 _EXAMPLE I. EXAMPLE III. 

Being at Sea the 27th of May, Being at Sea 14th of December, 
1782, the Sun's Meridional Alt. was 1782, the Sun's Meridian Altitude 
found to be 57 35/, and it was was found 7529 / N. What was 


South of me; what Latitude was I the Latitude of the Place of Obſer- 


in? o? od vation ? go o 
Meridional Altitude 57 35 N. Meridian Altitude 22 17N. 
Zenith Diſtance 32 25S. Zenith Diſtance 18 IN. 
Sun's Decl. in Table — a+ Declination 23 16 8. 

May 27 1s | l — 
| — The Latitude in 4 IN. 

Latitude in $3 46 N. —ͤ 
ö 1 8 — In this Caſe it is plain, that the 
a | Obſerver was between the Sun and 

EXAMPLE II. the Fquator, 


Being at Sea the 24th of July, | 
1786, the Meridian Altitude of the, EXAMPLE IV. 


Sun was 27% 13/, being North of Being at Sea the 4th of May, 


me; required the Latitude in? 1782, I obſerved the bright Star 
- o oof Fomelhaut 27? 21/ above the Hori- 
Meridian Altitude 27 13N. zon of the Sea, and it was North of 
: — — me ; required the Latitude in? 
Zenith Diſtance 62 47N. f 
Sun's Decl. in Table for? Meridian Altitude 27 21 
July 24th ; 19 51 N. 
; | — — Zenith Diſtance 52 39 N. 
Latitude in 42 568. Fomelhaut's Declin. 30 468. 
.. TIF iy * | — 5 
| | The Latitude in 21 53 8. 


The foregoing Rules are for obſerving by the Sun or Stars when 
they are at their greateſt Altitude, or upon the Meridian above the 
Pole; but as in ſome Parts of the Earth the Sun does not ſet for 
ſeveral Days, and ſome Stars never ſet, in that Caſe they may be 
oblerved upon the Meridian twice in twenty-four Hours, that is, 
once at their greateſt Height as before, and again when they are at 
the loweſt ; or upon the Meridian below the Pole, to work which 
Obſervations take the following 

RuLe. Add the Complement of the Declination to the Meri- 
dian Altitude, the Sum is the Latitude of the ſame Name with the 
Declination,  *' 1 1 


EX A NM i W 


At Seal took the Altitude of the North Pole Star, when on the 
Meridian below the Pole, and found it 40˙ 21', required the La- 


titude ? 
The 
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The Meridian-Altitude 
Com. Declination 


The Latitude in 


In the following Examples the Corrections for Dip and Reftaction 


are introduced. 


AL VL 
Zy a fore Obſervation the Alti- 
tude of the Sun's lower Edge was 
found by Hadley's Quadrant to be 
409 200 S. when his Declination 
was 9 5& N. the Eye being 30 Feet 
above the Horizon. | | 
Nequired the Latitude of the Plane? 
Ob. Al. Suns lower Edge 409 2008. 


Semidiam. to be added o 16 

- 0 
App. Alt. Sun's Centre 40 36 
Dip of Hor. to be ſubtr, o 05 


App. Alt. Cor. by the Dip 40 31 
Re fract. to be ſubtr. © Ol 


True Alt. of Sun's Centre 40 30 

True Zenith Diſtance 49 308. 
Declination e 
Latitude 59 20N. 


EXAMPLE VII. 
By a back Obſervation with Had- 
ley's 1 the appa ent Alti- 
tude . . . 
25 12“ S, when his Declination was 
21% 14 8. and the Eye 40 Feet 
aboye the Horizon. , In what Lati- 
tude was the Obſervation made? 
Obſ. Alt. Sun's low. Edge 259 12/8. 
Semidiam. to be ſubir, 0 16 


App. Alt. Sun's Centre 24 6 
Dip of Hor. to be added o 06 


App. Alt. Cor. by the Dip 25 oz 
Refract. to be ſubtr. *» ba © 


True Alt. of Sun's Centre 25 G0 


True Zenith Diſtance 65 69 8. 
Declination 21 148. 


Latitude 


43 46 N. 


of the Sun's lower Edge was 


EXAMPI. E VIII. | 
Suppoſe the Eye of an Obſerver at 
35 Feet above the Water, ſhould by 
a fore Obſervacion, find the Altitude 
of Sirius 539 35 S. when it paſſed the 
Meridian, having ſet his Watch, and 
found the Time of Sirius's Paſſage ? 
required the Latitude of the Place ; 
Obſ. Alt. of Sirius $539. 35 ON 
Dip of Hor to be ſub. oo. 5 3g - 


Ap. Alt. above Hor, 53 26 21 


Refract. to be ſub, 0 oo 42 
True Alt. of Sirius 53 28 39 
True Zenith Diſt. 36 31 21 8. 


Sirius's Declination 16 25 5 8. 


20 C6 16N, 


Laiutude - 


EXAMPLE IX. 


Suppoſe on the 12th of June, 1780, 
an Obſerver in an high Northern 
Latitude, his Eye being 28 Feet high, 
obſcrved the Altitude of the Sun's 


lower Limb on the Meridian below 


the Pole, to be 8915 North by a 
fore Obſervation ; required the La- 
ticude ? 

App. Alt. Sun's lower Limb $9 15N 
Semidiam, added 16 


App. Alt. Sun's Centre 
Dip of Hor. ſub, © 


Sun's Alt, Cor. by Dip 
Re ſract. (ub, 


True Alt. Sun's Centre 
Comp. Sun's Decl. 


Latitude in 
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ot the VARIATION of the COMPASS. 


The True Amplitude of the Sun, Moon, or a Star, is the Number 
of Degrees they riſe or ſet to the Northward or Southward of the 
Eaft or Weſt Points of the Horizon; and is always of the ſame 
Name with the Declination; that is, if the Declination be North, 
the Amplitude is North; but if the Declination be South, the Am- 
plitude is South of the Eaſt or Weſt Points of the Horizon at their 
Riſing and Setting. : | 


To find the True Amplitude by the Table of Amplitudes. 


Look for the given Latitude at the Top of the Table, and the 
Declination in the firſt Column on the Left Hand, in the common 
Angle of meeting, will be the Degrees and Minutes of the Ampli- 
tude required, 


E-a:A MP E I. 


In Latitude 40 N. when the Declination was 17 N. required 
the Sun's true Amplitude at Riſing? 

Under Latitude 40? and right againft the Declination 17 ſtand 22? 
26/, the true Amplitude, and is to be counted from the Eaſt towards 
the North, becauſe it is at the Sun's Riſing, and the Declination is 
North; that is, E. 225 26/ N. 

But when the Latitude is given in Degrees, and the Declination 
in Degrees and Minutes, find the Latitude at the Top as before, 
and the neareſt Degrees to the given Declination in the Left Hand 


Column: againſt which, and under the given Latitude, ſtands the 


true Amplitude; or, if the Minutes of the Declination be near 30, 
or 4 a Degree, find the Amplitude for the given Degrees of Decli- 
nation, and the Amplitude for one Degree above it; add theſe two 
Amplitudes together, half their Sum will be the true Amplitude, 
tufficiently exact for Practice at Sea. 


r. 
Suppoſe I would know the Sun's true Amplitude at his Setting in 
Latitude 57, his Declination being 11* 37/ S. 
Find the Ampl. as before for the 117 WTO 20* 29/ 
Lat, 57", and the Daatlaations | 12 þ which wil bes 22 23 


their Sum 42 54 


3 py half the Sum 21 27 is 
the true Amplitude; that is, W. 2192 8. becauſe at Sun Setting, 
and the Declination South. In like Manner, if the Dcclination be 


in Degrees, and the Latitude in Degrees and Minutes, as in. * 
— TD WW 
| PP 4 A 4 


2 * — — 1 4 
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EXAMPLE N. 


Suppoſe it were required to find the Sun's true Amplitude at Set- 
ting, in Latitude 49 27', when his Declination is 21 N. 

Now 27 Minutes being nearly half a Degree, therefore, 
For Lat. 49 J and Declination 21, — 33 67 
For Lat. 50 1 Amplitudes are 33 52 


Sum 606 58 


half the Sum is 33 29 the true Amplitude 
required ; that is W. 33” 29“ N. becauſe the Sun was Setting, and 
the Declination N. 

When the Latitude and Declination are both given in Degrees 
and Minutes, take the neareſt Degrees to both, —_ they are near 
30 Minutes, as obſerved before, and find the Amplitude as in Ex- 
ample I. 


E A; dM PE Ka 


© Suppoſe it were required to find the Sun's true Amplitude at Set- 
ting, in Latitude 49* 18/, his Declination being 197 47 N. 

Now as the Latitude is nearett to 49?, and the Declination neareſt 
20”, therefore under Latitude 49, and againſt Declination 20, 
ſtands 31 25' N. the true Amplitude; that is, W. 317 25 N. the 
Decliuation being North, and at the Sun's Setting. 

In like. Manner may the Amplitude be found with ſufficient Ac- 
curacy ; and, therefore, think it ſuperfluous to trouble the Mariner 
with a Table of Numbers, &c. ſince the Amplitude cannot be ob- 
ſerved nearer than to Degrees at Sea; however, as this Book may 
come into the Hands of thoſe acquainted with Trigonometry, we 
ſhall treat of this and an Azimuth, after we have gone through the 
Journal. | 


To find the Variation of the Compaſs. 


Having found the true Amplitude, by the Table as before taught, 
it remains now to find the Variation of the Compaſs z to do which, 
we muſt have the True and Magnetic Amplitude given. 

The Variation of the Compaſs is the Number of Degrees the Needle's 
Points ſtands from the true North or South Points of the Horizon, 
reckoned to the Eaſtward or Weſtward. 

The Sun's Magnetic Amplitude is the Number of Degrees his Centre 
is Northward or Southward of the Eaſt or Weſt Points of the Com- 
paſs, at the Riſing or Setting, and is found by an Azimuth Com- 
paſs in the following Manner: 


F 2 Move 


4 


Move the Box about till the four Cardinal Points of the Card co- 
incide with the four Lines in the Sides of the Compaſs-Box; keep 
the Box ſteady, and turn the Index till the Centre of the Sun, at 
Riſing or Setting, when his lower Edge jult touches the Horizon, 
is ſeen through both the Sights; then the Degrees between the 
North Point of the Compaſs, and the End of the Index pointing to 
the Sun, will be the Magnetic Amplitude ſought. 

Having thus found the True and Magnetic Amplitude, it is plain, 
that if they agree there is no Variation; but if they differ, whick 
they generally do, the Difference is the Variation, 


When the Amplitudes are both North, or both South, ſubtract 
the Leſs from the Greater, and the Difference is the Variation. 

But if one be North, and the other South, their Sum is the Va- 
Tiation : And to know which Way it is, obſerve this general : 

RuLs. Let the Obſerver's Face be turned to the Sun; then, if 
the True Amplitude be to the Right Hand of the'Magnetic, or ob- 
ſerved Amplitude, the Variation is Eafterly ; but if it be to the Left 


Hand, Weſterly. - 


EXAMPLE I. 
Suppoſe the Sun's true Amplitude 
at Riſing, is found to be E. 14* 297 
N. but by Compaſs it is found to be 
E. 26* 12/ N. what is the Variation? 
From the Greater E. 26? 127 N. 
Take the Leſs E. 14 29 N. 


Remains the Variation 11 43 E. 


and is Eaſt, becauſe the true Ampli- 
tude is to the Right of the Obſerved. 


EXAMPLE III. 


Suppoſe the Sun's true Amplitude 


at Riſing, is E. 13? 300 N. and his 
Magnetic Amplitude E. 125 30“ 8. 
required the Variation, and which 
Way? . | | 
Since the true and obſerved Am- 
plitudes have different Names, 


To the true Amp. E. 139 300 N. 


Add the obſ. Amp. E. 12 30 8. 


The Sum is the Variation 26 00 W. 


—— ́ʒ— — 


which is Wefterly, becauſe the true 
Amplitude is to the Left of the Ob- 
ſerved, | | 


Take the Leſs 


EXAMPLE II. 
$uppoſe the Sun's true Amplitude 
at Setting, W. 34? 3o/S. and Magne- 
tic Amplitude W. 239 8. required 
the Variation ? | | 
From the Greater W. 4349 30“ 8. 
W. 23 00 8. 


Remains the Variation 11 30 W. 
which is Weſterly, becauſe the true 
Amplitude is to the Lett of the Ob- 


ſerved. 


EXAMPLE IV. 

Suppoſe the Sun's true Amplitude 
is E. 19 5o/, and his Magnetic Am- 
plitude E. 329 28” required the Va- 
riation and which Way ? 


Jo the obſerved Amp. E. 329 2&'N, 


Add. the true Amp. E. 1 50N. 


Sum 1s the Variation 34 18 E, 


which is Eaſterly, becauſe the true 


Amplitude is to the Right of the 
Obſerved, | 
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Of the Log and Half Minute Glajs. 


THE Log, and Log- Line, by which we meaſure the Ship's Way 
at Sea, are too well known to every Mariner to be here deſcribed ; let 
it ſuffice to give a few Remarks upon the Manner of dividing the Log- 
Line, and trying the Half Minute Glaſs. 

The Diviſions, or Knots, in the Log-line, are founded upon 
this, that each Knot ſhould bear the ſame Proportion to a Sea Mile 
that Half a Minute does to an Hour. F 

Now a Sea Mile is found to contain about 6120 Feet; this di- 
vided by 120, (the Half Minutes in an Hour) gives 51 Feet for the 
Diſtance between the Knots; but on Account of the Way the Log 
is found to make after the Ship, one Foot is thrown off, and 50 
Feet is taken for the Knot, to anſwer to a Glaſs that runs 30 Se- 
conds ; this 5o Feet, being divided by 10, gives 5 Feet to every 
Fathom, ſo that in caſting up the Log in the Column of Fathoms, 
each Fathom anſwers to 1, or 1 Tenth of a Knot, and 10 Fathoms 
make a Knot ; which is certainly the beſt adapted for Practice, ſince 
all che Tables and Inſtruments uſed in Navigation are decimally di- 
vided. But ſome experienced Commanders Rad, that the allowing 
50 Feet to a Knot, generally makes the Ship a-head of the Reckon- 
ing.; and to avoid Danger, moſtly divide the Log-line into Knots of 
7 or 74 Fathoms, of 6 Feet each, to correſpond with a Glaſs that 


runs 28 Seconds. Others, again, divide the Seconds the Glaſs runs 


by 4, and take the Quotient for the Diſtance in Fathoms between 
the Knots: Which of theſe Methods are beſt, I leave to every Cap- 
tain's own Expcrience to determine; but certain it is, that what- 
ever Lengths the Knots are, the moſt convenient Way is to divide 
them into I enths, 

In Hot or Dry Weather, the Glaſs runs out faſter than in Moiſt 
or Rainy Weather ; therefore Care ſhould be taken to try what 
Number of Seconds the Glaſs runs, which is eaſily done by the 


3 following Rule: 


Take a Muſket Ball, or ſome ſuch round Subſtance, and faſten a 
Piece of Pack-thread or Silk to it, and hang it by a Loop upon a 
Peg or Nail, fo that the Diſtance between the Centre of the Ball 
and the Nail be 39,2 Inches, then give it a gentle Swing, turning 
your Glaſs at the ſame Time, and count the Number of Swings it 
—_ while the Glaſs is running, and they will be the Seconds re- 
quired, | 

Care ſhould alſo be taken to meaſure the Log-line pretty often, 
leſt it ſhould ſtretch and deceive you in the Diſtance. | 


The 
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The Methed of Keeping a JouRNar at Sea. 


keeping a Journal, is meant keeping ſuch an Account of 

the Ship's Way, that the Mariner may be able at any Time 

to aſcertain the Latitude and Longitude the Ship is in, and conſe- 

quently the Ship's Place; it therefore ſhould be the great Concern of 

every Perſon who takes upon him the Navigating of Ships to re- 

mote Parts, to be expert therein, as the Lives and Fortunes of fo 
many Men are committed to his Charge, 

When a Ship is bound from one Place to another, which lies ſo 
far fiom her, -that ſhe is obliged to go out of Sight of Land for any 
conſiderable Time, as from England to Jamaica; at the Time of 
her leaving Sight of Land, ſhe is ſaid to take her Departure, and 
that Part of the Land ſhe then leaves is ſaid to be the Place ſhe 
takes her Departure from, ſuch as the Land's End, Lizard, &c. and 
at the Time of taking ſuch Departure, the Captain or Mate gene- 
rally takes the Bearing and Diſtance of that Land (according to his 

udgment) and ſets it down on the Log-Board, or in the Log- 

ook againſt the I ime it was taken; thus Land's End N. N. E. 
Diſt. 7 Leagues, or Lizard N. by W. Diſt. 5 Leagues, &c. 

In the ſame Manner may the | axe from any Place be taken, 
as may be ſeen in the firſt Day's Log of the following Journal, 
where the Log-Book is marked in Columns for Hoyrs, =X wy Fa- 


thoms, Courſes, Winds, Lee-way, TranſaQtions; and under it the 


Columns for Courſes, Diſtances, Northings or Southings, Eaſtings 
or Weſtings, the Latitude by Dead Reckoning, Latitude by Obſer- 
vation, Meridian Diſtance, Difference of Longitude, Longitude in, 
and in the laſt the Bearing and Diſtance of the Land. 

Notice muſt be taken, that in the Column for Courſe, you are 
always to ſet down the Courſe you have made by your Reckoning 
for that 24 Hours; that is, from the Noon of the Day betore to the 
Ngon of the Day you work on, the Sea Account being always 
kept from Noon to Noon. 

In the Columns for Diſtance, you are to ſet down the Diſtance 
made by your Reckoning for that 24 Hours, 

In the Columns of Northing and Southing, you are to ſet down 
the Difference of Latitude made in that 24 Hours, marking the Co- 
lumn 1 North if the Difference of Latitude be North, and South 
ift South. | 

In the Column of Eaſting or Weſting, you are to ſet down the 
Departure made that 24 Hours, marking the Column with Eaſt, if 
the Departure be Eaſt, and with Welt if Welterly. 

In the Column marked Latitude by D. R. you are to ſet down the 
Latitude you reckon yourſelf in on that Day, and in the Column 


marked 
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marked Lat. by Ob. you are to ſet down the Lat. found by Obſer- 
vation. In the Column of Meridional Diſtance, you are to ſet 
down (in Degrees and Minutes) the whole Departure you have 
made from the Place you took your Departure from; alſo the Dif- 
ference of Longitude made in the 24 Hours in the Column marked 
Diff. Long. the Longitude in, in the Column marked Long. in, and 
in the Laſt, the Bearing and Diſtance from the Land. 

The Variation, if any, muſt be allowed upon all Courſes ſteered, 
and upon all Bearings that are taken by the Compaſs; that is, if ic 
be Eaſterly Variation, it muſt be allowed to the Right Hand, if 
Weſterly, to the Left of the Courſe or Bearing. Suppoling your- 
ſelf placed in the Centre of the Compaſs, and looking directly for- 
ward to the Point you are to allow the Variation upon. 


ETL AM P- 


Suppoſe I ſteer 8. W. and there is one Point Weſterly Variation, 
then my true Courſe is 8. W. by S. or ſuppoſe J ſet a Point of 
Land, and find it to bear by the Compaſs E. S. E. and I know 
_—_ is half a Point Eaſterly Variation, then the true Bearing is 8. 
E. by E.; E. 

— wad muſt be allowed upon all Courſes ſteered, which is the 
Difference between the Point which the Ship endeavours to ſail 
upon, and the Point ſhe really ſails upon, and is cauſed by the Force 
of the Wind or Surge of the Sea when ſhe is cloſe hauled or plying 
to Windward, which makes her fall off and glide Side-ways from 
the Point of the Compaſs ſne capes at, and muſt be allowed to be 
on the Right Hand ot the Courſe ſteered when the Larboard Tacks 
are on Board, and to the Left Hand when the Starboard Tacks are 
on Board. The Allowances that are generally made are as follow: 


1ſt, When a Ship is cloſe hauled, if all her Sails be ſet, the Wa- 
ter ſmooth, and moderate gale of Wind, ſhe is then ſuppoſed to 
make little or no Lee-way. 

2dly. The Ship being upon a Wind, and the ſmall Sails in, al- 
low one Point for Lee-way. | 

3dly. The Wind blowing hard, ſo as to cauſe one Top-ſail to be 
taken in, allow two Points for Lee-way. [ 

4thly. When it blows ſo hard that both Top-ſails are taken in, 
and the Sea runs high, allow them three Points for Lee-way. 

5thly. The Fore-ſail being furled, and the Ship tries under a 
Main-fail and a Mizen, allow four Points for Lee-way ; for ſhe then 
makes her Way about four Points before the Beam, as the Sea 
Phraſe is. 

Gthly. 
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» Gthly When the Ship tries under the Main-fail only, ſhe then 
makes her Way about three Points before the Beam, that is, near 
five Points for Lee-way. 1 8 

athly. If the Ship tries under the Mizen only, her Way is about 
two Points before the Beam, that is, allow fix Points for Lee-way. 

Sthly. When the lies a Hull, that is, with all her Sails furled, 
her Way is one Point before the Beam, and then ſeven Points is her 
Lee-way. ; | 

cy When a Ship is lying-to under a Main- ail, Mizen, &c. 
then obſerve how ſhe comes up and falls off, and take the Middle 
between the two Points, and from that allow the Lee-way and Va- 
riation. 5 

Nor. In all Caſes, Reſpect muſt be had to the Smoothneſs of 
the Water, or the Sea's running high, the Mould and Trim of the 
Ship, and then the Allowances may be rectified with the greater 
Certainty, by ſetting the Ship's Wake by a Compaſs placed on each 
Rail of the Ship's Quarter, which is uſually ſet there for that Pur- 


I. I. 


Suppoſe I ſteer N. E. by E. with my Larboard Tacks on Board, 
and make one Point Lee-way, then my Courſe made good is E. 


N. E. 
Lee-way and Variation, when they are both to be allowed one 


Way, that is, both to the Right Hand, or both to the Left, add them 
together, and allow their Sum the ſame Way they were to be al- 


lowed. | 
But if they are to be allowed, one to the Right Hand, and the 


other to the Left, ſubtract the Leſs from the Greater, and allow the 
Remainder the ſame Way the Greater was to be allowed. 


r . 


Suppoſe I ſteer N. N. W. with my Starboard Tacks on Board, 
and make one Point Lee-Way, there being at the ſame Time half a 
Point Weſterly Variation; I would know my true Courſe ? 

Loee-way to the Left Hand ä 1 Point. 
Variation to ditto z Point. 


Their Sum to be allowed to the Left Hand 1 whence 
The true Courſe is N, W. by N,4 W. 


EXAM 


1 


EXAMPLE III. F 


Suppoſe I ſteer 8. W. by W. with my Larboard Tacks on Board, 
and make two Points and an Half Lee-way, and I have one Point 
and a Quarter Weſterly Variation, what is my true Courſe ? 


Lee-way to the Right Hand 2; Points. 
Variation to the Left Hand | 1+ Point. 


The Remainder to be allowed to the Right Hand 14 whence 


— — 


The True Courſe is W. S. W. 1 Weſterly. 


E Xx A Fe 


Suppoſe a Ship lying-to under a Main-ſail, with her Starboard 
Tacks on Board, comes up E. by S. and falls off to N. E. by E. 
there being one Point Weſterly Variation, and ſhe makes 5 Points 
Lee-way, what Courſe does ſhe make good : 

The Middle between E. by S. and N. E. by E. is E. by N. for 
28 2. 6 Points to the Left Hand, the true Courſe will be 

. by E. | 

Cdtrencs, the Way they ſet you, and the Diſtance you ſuppoſe you 
are driven by them, is to be ſet in the Traverſe Table for the Day, 
as any other Courſe and Diſtance, 


ER A M*F- IS 

Suppoſe I try the Current, and find it to ſet W. by N. per Com- 
paſs one Mile per Hour, the Variation being one Point Eaſterly ; 
then if I ſail in that Current 24 Hours, I ſet down in the Traverſe 
Table as a Courſe, W. N. W. Diſtance 24 Miles. 

Heave of the Sea is to be accounted for in the fame Manner as 
Currents: As, ſuppoſe there is a great Sea heaving towards the 8. 
W. by my Compaſs, there being half a Point Wetterly Variation, 
I then ſet down in my Traverſe Table S. W. by S. half Weſterly, 
with ſo much Diſtance as I judge the Sea has heaved the Ship. 

At leaving the Land, the oppoſite Point to the Bearing, with the 


Variation allowed upon it, and the Diſtance you judge yourſelf from 
it, mult be ſet down in the Traverſe Tableas a Courſe and Diſtance. 


E X AN AA 


. Suppoſe having one and a quarter Point Weſterly Variation, the 
Start bearing by my Compaſs N. N. E. diſtant four Leagues ? the 
oppoſite Point to N. N. E. 2 4 S, W. which, with the Variation, 


makes 
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makes S. 2 Weſterly, for the Courſe to be ſet in the Traverſe Table 


diftant 12 Miles. | 
When you make the Land your Bearing, itſelf (with the Variation 


allowed upon it) and the Diſtance you judge yourſelf from it, is to 


be ſet dowri in the Traverſe Table as a Courſe and Diſtance, This 


needs no Example, 


The Courſes marked on the Log- board are the Courſes ſteered by 
the Compaſs. In order to obtain the true Courſe, it is neceſſary to 
allow both for the Variation of the Compaſs, and for the Lee-way 
upon each Courſe on the Log-board, as has been ſhewn, before they 
are put into the Traverſe Table, 

Every Day, at Noon, the Log-board is to be tranſcribed into the 
Log-baok, which is ruled exactly like the Log-board. 

Mariners reckon by the civil Account of Time uſed on Shore, but 
they keep the Reckoning for the Ship's Place, by beginning at Noon, 
and counting from thence 24 Hours to the next Noon. From Noon 
to Midnight, they mark with P. M. ſignifying after Mid-day ; and 
the — 12 Hours with A. M. ſignifying after Mid- night, ending 
their Day's Work at the Noon of the civil Day: 

Hence their Ship's Account is 12 Hours earlier than their Shore 
Account of Time. And as the Sun's Declination uſed for finally 
determining the Ship's Place at the End of the Sea Day is calculated 
for the Noon of the common Day at London, therefore the Decli- 
nation for the Noon of the civil Day muſt be taken for determining 
the Latitude, &c. at ſiniſhing their Day's Account. | 

There ate various methods of keeping a Sea Journal, according to 
the Sentiments of various Perſons, with regard to what deſerves being 
recorded : Some approve of a Journal including the Log-book, each 
Day's work at ſome Length, and ſuch Occurences as ſeem of moſt 
Importance ; while others prefer a ſhort Abſtract of this long Jour- 
nal, containing little more than the Courſe run, the Latitude and 
Longitude in, and ſometimes the Bearing and Diſtance of the intend- 
— Port, or any other remarkable Cape, Rock, Iſland, &c. for each 

Jay. | 

In the following Journal the long Form is uſed, as repreſenting 
more fully each Day's Work, and the neceſſary Corrections; and an 
Abſtract of this may be drawn out in the ſhorteſt Form that ſeems 
conſiſtent with Diſt inctneſs. The Learner ought to be thoroughly 
acquainted with the long Form, and when he does that, he may ei- 
ther continue it, or take the ſhorteſt Form; or retrenching from the 
firſt, and adding to the ſecond, what Particulars he thinks proper, 
— wy thereby make out a Form adapted to his own particular 

aſte, | ; 


"i Rules 


WE 


Rules for correcting the Dead Reckoning by an Ob- 
PFervation. 


Otwithſtanding the Rules already laid down for keeping a 
1 Ship's Way at Sea, yet by Reaſon of the ſeveral Accidents that 
may attend a Ship in one Day's Run, ſuch as ſwelling Seas, different 
Rates of ſailing between the T imes of — the Log, Want of 
Care at the Helm in letting the Ship yaw or fall aff, accidentaf Cur- 
rents, ſudden Squalls, when no Account can be kept, &c, the Lati- 
tude by Account, and Latitude by Obſervation, may very often dif- 
| fer, then it is neceſſary that proper Corrections be made in the Dif- 

ference of Longitude. # 

When you have made all proper Allowances you can, ſuch as for 
Lee-way, Variation, Currents, &c. and ſtill find that your Latitude 
by Account will not _ with your Latitude by Obſervation, then 
you muſt correct as follows : 

Firſt, Conſider whether you have made proper Allowances for 
Currents, Heaye of the Sea, if the Courſe at the Helm has been 
carefully attended to, if the Log- line and Half-minute Glaſs be juſt, 
and the Log properly hove, or any fudden Squalls, or proper Allow- 
ances made for the Lee-way, &c. which of theſe you conjecture your 
Error is in, make what Allowances you think meet to your Difference 
of Latitude and Departure by Dead Reckoning, ſee if that will 
reform your Latitude by Account, fo as to make it agree with your 
Latitude by Obſervation ; if it does, you have ovelled right; (for 
you muſt always keep to the Latitude by Obſervation, it being the 
only Thing to be depended on) but if it will not agree with the ob- 
ſerved Latitude, it is to be ſuppoſed that there are Miſtakes in your 
Conjecture, or ſome other Cauſe which produces the Error in the 
Reckoning, and ſtands in need of being carrected. 


ET XAMWPLES I 


Yeſterday, at Noon, we were in Lat. 36* 15' N. and have failed 
theſe 24 Hours S. E. 4 E. 55 Miles, N. E. by N. 20 Miles W. S. W. 
8 Miles, 8. by W. 4 Wet. 20 Miles, and by Obſervation this 

ay at Noon we are in Lat. 34 56' N. 


G 2 TRAVERSE 
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The TRAVERSE TABLE. 


| Courſes, | ba. N. | 8. | E. W. 
. 6 
— — — 
3 


. K.-4 34-9 | 42-5 
IN. E. by N. | 16.6 . 
W. S. W. 70 26.8 64.7 
8. by W ZW. 20 | 19.1 1 
. 16.6 | 80.8 53.6 70.5 
| | | 16.6 53-5 
* Cie ee 
64.2 | | 16.9 | 


P K 


By the Traverſe Table it appears, that by Account the Diff. of 
Lat. is 64.2 S. and the Depart. 16.9 W. 


Lat. failed from 36” 15 N. 
Diff. of Lat. by Account | 16. 
Lat. in by Account 35 MN. 


Differing 15 Miles ſrom the Lat. by Obſervation: 


T firft examine the Log-line and Half-minute Glaſs, and find them 
both right, Next I conſider whether there be any Current, and I 
think I have Reaſon to ſuſpect one: Upon Trial I find there is one 
ſetting 8. S. W. 4 W. at the Rate of 7 Fathoms an Hour, and judge 
I have been in it theſe 24 Hours, then 7 Fathoms (or Tenths of a 
Enot) per Hour, in 24 Hours, makes about 17 Miles; and to the 
Diſt. 17 Miles, and Courſe S. S. W. 3 W. the Difference of Lat. 
is 14.6 8. and Depart. 8,7 W. | 


Diff. Lat. Dep. 
New by Tra. Table 64.28. 16.0 W. Lat. failed from 36? 15/N, 
And by Current 14.65. 8.7 W. Diff of Lat. cor, for Cur, 1 19 8. 


Correct. for Cur. 78.88. 25.6 Tat. in correct. for Cur. 34 56 


Which, agreeing with my Lat. by Obſervation, I conclude that my 
Reckoning is right; then having the Lat. left, and Lat, come to, 
the Diff of Long. may be found either by Middle Lat. or Merca- 
tor's Sailing, as before, | 

If, after all proper Allowances are made for Errors in Diſtance, 
Currents, &c. the Lat. by Account and obſerved Lat, ſhould diſa- 

| gice 
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oxee, then the Reckoning muſt yet be farther correQed ; to do which, 
the following are the common, and ſeem to be the moſt rational 


Methods, 


6. of S 48 1. 
If the Courſe f umd by Dead Raclening be iet than 3 Paints er 33 
pet 7 | "Degrees. ; | | 


Rur k. To the Diff. of Lat. and Dep. by Account find a Courſe ; 
to this Courſe and the Diff, of Lat. by Obſervation, find the Diff. 
of Long. either by Middle Lat. or Mercator's Sailing. 


E X 11 


Yeſterday, at Noon, we were in Lat. 39" 18“ N. by an Obſerva- 
tion this Noon we are in Lat. 37* 48” N. and our Dead Reckoning 
ives 107 Miles of Southing, and 64 of Welting ; requires the true 
Pick of Longitude ? | 
To the Diff. of Lat. 107, and Dep. 64, I find the Courſe is 2} 
Points; then with the Meridional Diff. of Lat. between the two Ob- 
ſervations 115, and the ſame Courſe, I find the true Diff. of Long. 
69 Miles, 


C A $8 5 


If. the Courſe Fund by Dead Reckoning be mare than 3 Points, or 33˙, 
| and leſs than 5 Points, or 56.“ 


Rvurs. With the Diff. of Lat, and Dep. by Account, find the 
Diſtance ; with this Diſtance, and the Diff. of Lat. by bſervation, 
find another Departure. Take half the Sum of this Dep. and Dep. 
by Account, for the true Dep. with which, and the Diff. of Lat. by 
Obſervation, find the Diff of Long. 


ZE AX AM P46 


Yeſterday, at Noon, we were in Lat. 52* 40“ N. and are this 
Noon in Lat, 54 227 N. having by Account mad 84 AI les of 
. Northing, and 76 Miles of Welting ; required the trug D ff. of 
Longitude ? K 

To the Diff. of Lat. 84, and Dep. 70, the Dilance is 213 Miles, 
and the Courſe 48®. / 

To Diſt. 113, and Diff. of Cat. between the two hs vai ns 
102, the Dep. is 4737 z then 70 added to 47,7, is 123,7,hali of which 
is 61,8, the true Dep. | 
| To Dep. 61,8, and Diff of Lat. by Obfervaticn 162, 1142 © 
is 31 and with the Courſe 31“, and the Mendiona! 12," 


| ; 
| 
| 
| 
| 
| 
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tween the two Obſervations 171, I find the Diff, of Long. 103 


be Courſe by Dead Reckoning be more than 5 Points, or 56". 
Rurk. With the Diff. of Lat. and Departure by Account find the 


Diſtance ; then with the Diſt. and Diff. of Lat. by Obfervation find 
the Dif, of Long. 


E X AM PL E. 


Yeſterday, at Noon, we were in Lat. 38* 52/ N. to-day at Noon 
we are in Lat. 40* 18/ N. and by Account have made 68 Miles of 


 Northing, and 112 Miles of Weſting; required the true Difference 


of Longitude ? 

With the Diff. of Lat. (8, and Depart: 112, I find the Diſt. 132 
Miles, and to Diſt. 132, and Diff. of Lat. by Obſervation 86, the 
Courſe is 49* 3o/ nearly; with this Courſe, and the Mer. Diff of 
—— between the two Obſervations 111, the Diff. of Long. is 130 

iles. | | | 

NoTE. As the true Place of a Ship depends upon her Lat. and 
Long. being truly aſcertained, I have ſet theſe down only, the reſt 
being of leſs Conſequence to the Mariner, 


To correct for feveral Days. 


By Help of the three preceding Rules, the Long. may always 
be corrected for a ſingle Day, * if an Obſervation has been 
wanted for one or more Days, then mark the Lat. and Long. at 
laſt Obſervation, or if this be your firſt Obſervation ſince leaving 
the Land, mark the Lat. and 2 of the Land you leſt; this is 
the only Lat. and Long. you can call certain, all the following 
Part of the Reckoning — undergo a Correction, which is made 
as follows : 

Take the Northings, Southings, Eaſtings, and Weſtings, that 
you have made ſince your laſt Obſervation ; or if it be your firſt 


Obſervation, then for every Day from your leaving the Land, 


minding not to leave out the Diff. of Lat. and Dep. of the Day 
you correct on, and bring them into a Traverſe Table, by which 
you will have the whole Biff of Lat. and Dep. by Account ſince 
the laſt Obſervation; and with that ſame Diff. of Lat. and Dep, 
find the Courſe by Dead Reckoning, then obſerve which of the 
foregoing Caſes that Courſe falls under, and correct by the Rule for 
that Caſe, | | 
Put when an Obſervation has been wanting for ſeveral Days, then 
mark the Lat. and Long. you were in at your laſt Obſervation, or 


leaving the Land as before, then you may correct with a greater 


Degree of Certainty by the following Rules : 
CASE 


r 5 


E 


Reckoning from the laſt certain Latitude and Longitude. 

When the Courſe given by the Meridional Diff. of Lat. and Diff. 
of Long. by Account taken as Diff. of Lat. and Dep. is leſs than 
3 Points, or 33 Degrees. 

RuLe. To the Mer. Diff. of Lat. and Diff. of Long. by Account 
taken as Diff. of Lat. and Dep. as ſhewn in the Mercator's — 
nd a Courſe, with this Courſe and the Mer. Diff. of Lat. by O 

ſervation, find a correſponding Dep. which will be the correct Diff. 
ef Long. | 


EX A MYTH 0 


Having ſailed three Days ago from Lat. 49 57 N. and got no 
Obſervation till this Day at Noon, and find I am in Lat. 45 23 N. 
and by Dead Reckoning I am in 45. 12' N. having di my 
Long. 171 Miles, required my true Difference of Longitude ? _ 

M. Parts. | M. Parts. 
Lat. ſailed from 49 5% N. 3470 Lat. failed from 49 57 3470 


Lat. by Account 45 12 N. 3047 Lat. by Obſer. 45 23 3063 


Mer. Diff. of Lat. by Acc. 423 Mer. Diff of Lat. by Obſ. 407 


To Merid. Diff. of Lat. by Acc, 423, and Diff. of Long. by Acc. 
171, the Courſe is 222. Then with the Courſe 225, and Meridio- 
nal Diff. of Lat. between the Obſervation 407, I find the Diff. of 
Long. is 164 Miles; 


S 


When the Courſe given by the Meridional Diff. of Lat. and Diff. 
of Long. by Account (taken as before) is greater than 3 Points, and 
leſs than 5 Points. 


Rur. To the Merid. Diff. of Lat. and Diff. of Long. by Ac- 
count, taken as Diff. of Lat. and Dep. find a Diſtance, with this 
Diſtance, and Merid. Dif, of Lat. by Obſervation, find a correſ- 
ming Departure; Half the Sum of this Dep. and the Diff, of 
ng. by Acc. is the correct Diff. of Longitude, 


E X A ˙ HW 


Three Days ago we were in Lat. 45 23/N. and have ſince that 
Time failed between South and Weſt, have by Dead Reckoning 
altered out Lat. 94 Miles, and our Long. 147 Mites, but by an Ob- 
; ſervation 


, Ds 


(48 ) 


ſervaticn this Day, we find we are in Lat. 43* 34'; required the 
correct Dif, cf Long. - | 


| | M. Parts. M. Parts 

* ſailed from 45 23 N. 3063 Lat. failed from 45 230 3063 
Lat. by Acc. 43 29 N. 2931 Lat. by Obſer. 43 34 2910 

Mer. Diff. of Lat. by Acc. 132 Mer. Diff. by Obſer. 153 

op | j 1 


With the Merid. Diff. of Lat. by Acc. 132, and Diff. of Long. 
by Acc. 147, I find the Diſtance 198, and Courſe 42%. Then to 
Diftance 198, and Merid. Diff. of Lat. by Obſervation 153, the 
Dep. is 125, now 125 added to 147, is 272, and half this Sum, viz. 
136, is the correct Diff. of Long; | | 


; AS K in. 


When the Courſe given by the Mer. Dif. of Lat. and Diff. of 
Long. by Acc. (taken as before) is more than 5 Points, or 56 De- 
grees. | | : 


Rur. To the Merid. Diff. of Lat. and Diff. of Leng. by Acc. 


(taken as Diff. of Lat. and Dep.) find a Diftance, _ ww 
To this Dift. and Merid. Diff. of Lat. by Obſervation, find a cor- 
reſponding Dep. this Dep. will be the correct Diff, of Long. 


ae 


Two Days ago I was in Lat. 43 34/ N. and have ſince then made 
by Acc. 50 Miles of Southing, and 256 Miles Diff. of Long. Weſt, 
but find, by Obſervation, that I am in 42* 3o' N. what is my true 
Diff. of Long. 


. 4 : 


M. Parts? M. Parts. 


Lat. ſailed from 43534 N. 2910 Lat. ſailed from 43 34/ 2910 
Lat. by Acc. 42 44 N. 2841 Lat. by Obſ. 42 30 2822 


Mer, Diff. of Lat. by Acc. 69 Mer. Diff, of Lat. by Obſ. 87 


Then to Mer. Diff. of Lat. by Acc. 69, and Diff. of Long. by 
Acc, 750 (taken as Diff, of Lat. and Dep.) the Diſtance is 265, 


and Courle 73 Degrees. 
And to Dittance 265, and Diff. of Lat. 87, (the Merid. Diff. of 
* by Obſervation) the Dep. is 250, which is the correct Diff. of 
ong. 
: Here we have given at ſome Length the different Methods of cor- 
recting the Dead Reckoning by an Obſervation, which are readily 
done by the Table of Diff. of Lat. and Dep. es A 


A 


JOURNAL of a VOYAGE 


FROM 


LONDON to MADEIRA: 


In the CaTHEeRine, of Lox Dbox, J. HEBDEN, 
Commander, kept by T. W HIT E, Mate, 


| Departure taken from the Lizard in Lat. 49* 57/N. Long. 5 IA W. 


Bound for Funchal, in Madeira, in Lat. 32 38 N. Long. 17 6 W. 
Bearing from the Lizard Point S. 27 W. Diitance 1156 Miles. 


In order to ſhorten the following Work, it * be proper to ob- 
ſerve here, that + ſignifies Addition; — Subtraction 3 & Mul- 
tiplication; + Diviſion ; equal to; : :: : Proportion, or the 
Rule of Three, thus, 2:4:: 3:6; that is, as 2 is to 4, ſo is 
3 to 6, | 
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The Lizard bearing N. by E. Diſt. 6 Leagues from the Ship is the ſame as if the Ship 
had ſailed from the Lizard 6 Leagues or 18 Miles upon the oppoſite, or 8, by W. Point, 
of the Compaſs, ud allowing for the Variation (as before. taught) makes It 8, half R. 
Dift, 18 Miles, which is to be ſet down as the firſt Courſe and Diſtance in the following 
 Traverſc Table; : 4 | | f eee 
The firſt Courſe ſteered by Compaſs is S. W. by W. which, allowing for the Variation, 
makes S. W. by S. half W. and the Sum of all the Diſtances ſailed on that Courſe till 2 
o Clock, when it alters, is 18 Miles and an half, which being doubled, becaute the Log is 
heaved every 2 Hours, gives 37 Miles; ſo the ſecond Courſe and Diſt. to be ſet down in the 
Traverſe Table is S. W. by S. half W. 27 Miles. In like Manner the ſecond Courſe, 
ſteered is 8. W. and the Variation ?llowed makes it S. S. W. half W. and the Diſt. on 
that Courſe ſummed up and doubled, gives 56 Miles; therefore the third Courſe and Diſt, 
to be ſet down in the Traverſe Table is S. S. W. half W. 56 Miles. Having found the 
whole Difference of Latitude and Departure made upon the ſeveral Courſes, I then mark down 
upon my Slate or Paper what every Thing that is to be found comes to, and afterwards ſer 
them down in their proper Columns as above. 


2 —] Now to Diff. of Lat. o 5. 9 S. and Dep. 48 1 


; Trxaverset TAI. W. dn 1 8 O W Dia M 
— 5 Y. the Courte is S. 27% W. Dit. 107 Miles; 
. 2 ee failed trum, or Lizard's Lat. 40 37 N. 
-$/SE.: | 58 17. 9 T. Diff, of Lat. a 1 30 5, 
8. W. by S, ” 37 4 2 * Eur. In, or Ship's Lat. 48 21 N, 
8. 8. W 1 W. 6 N ö 25 um of Lats. | | | 98 18 
| LT) [F*: YMiddle 75 | 49 09 
„Com, of Middle Lat. 5.1 
95˙9 92 Then with this Com. of Mid. 128408 317 
| . | [or 419 fourd as a Courſe among the Deprees, 
| | * and, the Dep. 48. 1. in its Co umn, in the Diſt. 
| col. fands 73, wiich is the Diff. of Long. 
Longitude failed from, or Lizard's Longitude 50 f W. 
Difference of Longitude 73 Miles = 1 1, W. 
, Longitude in, or Ship's Longitude 6 .27 W, 
Now to find the Courſe — Diſtance to the intended Port ; 
5 er. Parts. 
Ship's Lat, 489 21'N, 332J Ship's Long. 6% 29. . 
Funchal's Lat, 32 38 N. 2073 Funchal's Long. 17 6 W. 


— — — —— — — 


Diff. Lat. 943 Miles ig 43 Mer. Diff. Lat. 2 50 Diff. of Long. 639 Miles 10 39 W. 


So from the Ship to Funchal the Courſe is found by Mercator's Sailing to be S. 270 
Diſtance 1060 Miles. "A g ä 


H. (k. | F. Courſes, Winds. 4 REMARK S on Board, Sunday, May 4th. 
2 Theſe 24 Hours moderate Gales, and fair 
4 Weather. . 
6 
8] 4 S. W. by W. N. E. At 6 P. M. the Lizard bore N. E. Diflance 
10441 5 ä 6 Leagues, from which I take my Dep. 
': & « BE. br J it deing in the Lat? of 49% 57” N. ani 
2 1 E Long. 59 1% Weſt of London. 
1 5 S. W. Unbent the Cables and ſtowed the Anchor. 
5 Several Sail in Sight, ſtanding to Weſtward, 
8655 
io] 55 . 
12 | 6 | Variation 14 Point WePer)v. 
| Lat, by | 7 Bearing and 
Courſe, Diſt. S. W.] D. R. Lat. by Ob. Mer. Diſt. Diff. Lon. Long. ] Diſt 
— 4 —— — — 
S. 27107 043 48. 21 N. 0 480 73 6 27 W. Func. S. 27 
| | | W. 1050 M. 
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| H. K. . Courſes, [Winds | NEALE on Board, Monday, May 5th. 
. S. W. by W. N. Theſe 24 Hours moderate Gales and cloudy 
S+ 464-3 | Weather | 
61 5 1 N. W. At 4 P. M. ſpoke with the Charming Nancy 
1 | | 4rom Carolina, bound to London. | 
10 316 $. W, 
1234311 
1 | 1 
41ET W 
61416 N P. M. got the beſt and ſmall Bower Anchors 
EL Y W. by S. WNW. on tbe Gunnel, and unbent the Cables and 
1 | \ ſtowed them. 
th 43 Lo, 1, A + [Variation 1 4 Point Weſterly. 3 
| be ++ "Lat. by Lat. | | | | 
Courſe, I Diſt. IS. | W. | D. R. | Obſ. [Mer Did. Dif. Lon. Lone. in [Bearing and Diſt. 
e = TTT | 
S. 30 W. 10 5. G. N. 1.41 W. I. 19, W. 7. 46. | Fenchal $* 270 
2? f. 7/93] 53 | + ods | 9 al Lot 4 


The Variation being allowed upon each C.urſe, and the Diſtances ſummed up, as before 
taught, the Traverſe Table and other Work will be as follows : 


LAS „ 1 * 
TRAVERSE 4 ABLE, ; 


 - Courſes, {Dift. N. . E. We. 

=P — —— —— — Now to Diff. of Lat, 93.4. and Dep. 33. 5 
S. W. by S. AWJ. 43 33.2 27. Iſthe Courſe is 30, and Diſtance 10% Miles. 
S. S. W. I W.] 39 34+ 4 18. 4 
8. by W. IW. 27 25.8 7.8 
| 2 (93-4) 55. 


Lat. from, or laſt Day's Lat. 489 21'N, 


Difference ot Latitude 1 338. Long. from, or lat Day's Long, c -. 
Latitude in, or Ship's Latitude 46 4 N. Diff. Longitude f 1 10 W: 
Sum Latitudes - og OS Longitude in, er Ship's Long, 7 4% W. 
Middle Lat. 47 35 | 

Com. Mid. Lat. 42 25 


And to Com, Mid. Lat. 42. 2 5, or 42%, aud Departure 53. 5, the Difference of Longitude 
is 79 Miles. | 


Then for the Courſe'and Diftance from the Ship to Funchal, 


Ship's Latitude 46 43N, 3185 Ship's Longitude 7 46˙W. 
Funchal's Latitude 32 33 N. 2073 Funchal's Hug. 17 6 W. 


Dicf. of Lat. $50 = 14 10 Mer, Dif. 1112 Diff. Long, 560 Miles. = 9 20 
Hence the Courſe and Diſtance from the Ship to Funchal is found as above. 


| Note, As the Tables are only calculated to Gagle Degrees, the neareſt Degree to the 
Comp. of Mid. Lat, is taken to find the Diff. of Long. by, which is near enough for all 
common Purpoſes at Sea ; thus, the Com. of Mid, Lat. is 4225 for which 1 take 42% to 


find the Diff. ot Longitude, 
H 2 


* 


— — — 


22 


correct by Caſe I, Page 47, as follows: 
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H. K . cer. Wien — Remarks on Board, Tueſday, May 6th, 
7 4 S. W. W. N. W. * Theſe 24 Hours moderate Galcs and clear 
4| 4 Weather, | 
6] 4 | l At 6 P. M. ſaw a Ship to the Northward. 
8 J. W. bys. W. by N“ | HELI 
10 ; 5 1 Obſ. the Sun's Zen; Diſt, at Noon 28 20'S 
i2 | 4 | Declination ' f 17 03N. 
214 5 So the Latitude is 45 23 N. 
414 . 4 f 
6] 4 ee a 
$8] 4 | 
10 | 4 | : 
1 4 | Variation 11 Point Weſter x. 
| Lat, by } Lat. by | Dit, of | ; 
our ſr.Diſt. [S. W. D. R. | Obſ, [Mer. Diſ.] Long. | Long. in | Bearing and Dift, 
a | WS. 6 FE. 
NT i | ' E 5 W 
5030 97 96 14 45. 12 N * 55 W. O. 21 8. 1 Funchal S. 29 . 
W. | | | 5.23N. W. 823 Miles. 


—— 


By allow ng for the Variation on each Courſe as before, and the Lee- way on the two laſt 
Courſes, the Work will be as follows : 1 =" 


n Now to Dif. of Lat. 96,3, and Dep. 144, the 
—— ks e kl ee * is S. 89 40 W. Did. 97 Miles. „ 
8. . 4W ; Lat. from, or 1-4 Day's Lat, 462 48˙N. 
5 as : 85 8 5 Difference of Latitude | 1 365. 
S. ZE. | 45 30 8. % [Latitude in by Account : 45 12 N, 

. f 92 oo 

8 ; Middle Lat, 0 46 00 

99 31 3 Com. Mid. Lat. — 44 00 
To Com. Middle Lat 44, and Dep. 14, the Diff. 

14-4 of Long. is 21 Miles, py 

| | Long. trom, or leſt Day's Long. 7946 ˙⁰W. 
— — Difference of Longitude © 21 W. 
: Longitude in by Account 8 7 WW, 


Here the Latitude by D. R. differing 11 Miles from the Latitude by Obſervation, I cor- 
rect for the true Longitude; and as this is the firſt Obſervation got face leaving the Land, I 


- 


: Mer. Parts, ; 
Lizard's Lat. 49? 57 N. 3470 To Mer. Diff, of Lat. by Account 423, and 
Ship's Lat, by Account 45 iz N. 3047 Diff. of Long. 173, the Courſe is 2 Points; 
| —— an to Courſe 2 Points, and Mer, Diff. of 


Mer. Diff. of Lat. by Account 423 Lat. by Obſervation 407, the Diff. of Long. 
x N , — is 16 . ; » 
Lizard's Lat, 499 N- 34 70 f 

Ship's Lat. by Obſervation 45 23 N. 30 63 Lizard's Long, b 50 14˙W. 
—ůͤ True Diff. ot Long, 167 2 W. 

Mer. Diff, by Obſervation * gO7- 6443 1 4 : a 
Lizard's Longitude” * 8074 W. \ Ship's true Long. 8-1 W, 
. Ship's Long. by Account 8 % W. And to Courſe 2 Points, and Diff. of Lat. be- 


tween Lizard and Ship 274, the Diſtance is 


Diff. of Long. by Acc. 2 53=173Miles 296 Miles. 


_ Hence the Ship has ſailed trom the Lizard S. S. W. 296 Miles, and the Courſe and 
Diſtance to the intended Port is found as above, —_ 


1 , 
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"FS Lee- 
| H. | WY Courſes. |Wincs.|way. |RzMazxs on Board, Weineſday, May yth | 
0 3 S. by W. 2 W.] W. 1 Theſe 24 Hours moderate Gales and clear 
4 - | Weather. 
6 - 
8 : P. M. Set up the Main and Mizen Top Maſt} 
101 3 5 Shrouds and Back Stays. 
4.9 
5 7. 
4 | 3 8. by W. W. by S. 1 
91 
Fo : 3 Variation is 14 Point nearly, or 135 48 W. 
122 | 1 5 per Ampl. | 
| | Lat. by [Lat by Diff. of N a N 
[Courſe fon. E. D. R. } Obſ. [Mer Diſt] Long. Long. in. | Bearing and Dig. 
. 9 E. 1 12 © * N.“ 19 43 10? 16 | 7245 W.] Funchal 8. 32 30 
55 5 F 5 122 | | W. 817 Miles. 


Allowing for the Variation ane Leeway, as before, the Work will ſtand as under: 


E \ RAVERSE TABLE 

| Cour es D., . 4:3. 4 e. 
8. 4 E. 46 45-3] 4.5 

S. by E. J E.] 30 2 7. 3 

8 74.9]11.8 


Now to Diff. of Lat. 74.9 8. and Dep. 11.8 
E. the Courle is S. 99 E. Dit. 76 Miles. 


Lat. from, or lat Day's Lat. 45 23'N., 
Diff. of Lat. i 15 E. 
Latitude in 44 8 N. 
Sum Lats, 89 31 
Mid. Lat, 44 45 


Com. Mid. Lat. 45 15 
And to Co. Mid. Lat. 45 15 or 45%, and 
Dep. 11.3, the Diff. of Long. is 16 E. 


Long. from, or laſt Day's Long. 80 W. 
Diff. ol Long. o 16 E. 
Longitule in 7 45 


Having the Lat. and Long. in, the direct Courſe and Diſtance to the intended Port is 
found (by Mercator's Sailing) as above, 


Note. When the Tenths on any Side are more than s, or Half a Mile, you muſt call 
that Side one Mile more than you found it to be; but when they are leſs than g, then 

u neeed take no Notice of them; as in the above the Difierence of Latitude and De- 
parture are 74. 9. and 11. 8. which I call 75 and 12, becauſe the Tenths are above 5. 

But when you take the Difference of Latitude and Departure to find the Courſe by, 


then take them in Miles and Tenths; the ſame may be obſerved in caſtin 
If, when doubled, the Tenths are more than 5, ſet 1 M 


Knots and Fathoms. 


up the 
ile more 


in the Traverſe Table; but if leſs, omit them, 23 there are nv Tenths in the Diftance 


Columns. 


| Sb 
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* 


. 


2 n vn _—_ TO" Ma By 
(way, 


2 wn 
0 OSHH 0 OaAE4t 


— 


4 


. | Courſes. Winds. 
5 | W. Handed S. S. W. 
5 Main- Sail 
5 ;Handed Fore Sail, 
5 des, up. N. W. by. olf N. by E. 
712 Mile, per Hour 
N * off N. 
the [Fore Sail cloſe} reefed 
N WbyWEW)' 


ot Theſe 24 Hours hard Gales and (gully 
with {mall Rains, 


* 


ö 


8 [Saw a Ship to Windward with her Jury- 
'5 | Maſts up. | 


and Main- Sail, more moderate. 
2 Set Top, Sails cloſe reeſed. 


| 'V-riation 1 Point Weſterly. 


— 


OM 


THE 


Lai. 75 TFT * 
Ob.. m_ Diſt} Long; Long. in 


5 i wank OREN 
[aching and Did 


g. 810 30% 2 | 0 4 N. 20 8' W. Iso 20 W. Funchal S, 34 
Ik E 5 E * 1 E fn | 2 850 Mic. 


— — — 


Taking the middle Point between the Point on which the Ship comes up, and the Point 
which: ſhe falls off for the ſecond and third Courſes, as taught in the Rul-s for lying-to, and 
then allowing as before for the Variation and Leeway, the Traverſe Table will ſtand as 


- Diff, of Lat. 686-Miles: x 11 


7 tal los : — 
1 DM ET Non tn Diff. of Lat, 4.8 8. and Dep. 25 W. 
— the Courſe is 819 36” W. Did. 25 Miles. 
W. N. W. 21 , to. 8 Lat. from, or laſt Day's Lat, 45 o8'N, 
N. N. ET 2 4.6 Diff of Lat. „es. 
N. by L. 9 3.0, c . 
8 S. W W. 30 2. 8 Lat. in — FO 44 oN. 
ls edi] Sum Lats, - 8: - 36 
7.6 4. 6 Midale Lat. 44 06 
F. 4 _—_— Mid. Lit. 45 54 
And to Com. Mid. Lat. 455 4, or 469, and 
ol - 148 0 Deg. 25, the Diff. Long. is 35 Miles, 
Long. from, or lait Day's Long, 7 45'W, 
Diff. of Long. 0 35 W. 
Long. in. $ 20 
Then to find the Courſe and Diſtance to Funchal; 
Mer. Parts. | | 
Lat. N. 2952 Ship's long, | 80 20% . 
Fuchs Lat, 2-73 Funchal's ons. 17 6 W. 


. Mer. 878 Diff of Long, 826 = 8- 46 
Hence the Courſe and Dillance from the Ship to the intended Port is found as above, 
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TR —— Zu — * 
H. K. | F. Courſes. | Winds. — RENMARRKS on Board, Friday, May gth., 
ee | Calm - The fir 3 Hours, calm and feggy, the ret niet 

4 Gales and clear. 

J * 
A A Current all Day ſetting N. W. by N. 
43.35 W. S. W.] S. E. I Mile per Hours 
I2 4 | $ 

213: 
1 4 
8 4| 6 
. 
10 418 nd | 
12 4 8 ] : — Variation 14 Point Weſterly. 1 1 
1 26d | | Lat by Lat. by | Dit, ct © $93 
Courſes. mY S. | W. P. K. Obſ, Mer. Diff.] Long. | Long. in | Hearing and Dy 
% — — — 1 EP - - | — 0 
S. S0 W. 84 lis] 82 143? 40 N. 435 34 x. 3* 31 W. 23 [10% 4 ' W.!'Func. &. 26 W. 
1 1 | Y , 4 | | Y FW. Dic 535 M. 


The ſeiting of the Current and its Drift in 24 Hours being made à Courſe and Diftance, 
as has been taught, and the Variation and Leeway aliewed tor as before, the Work will be a 


tollows. 
l Now to Diff. Lat. 14.7 8 and Dep. $2.9, 
"4%, RI — TIED - [W. the Courie is 8 80% W. Diſt. 84 M. Lat. 
Courſes, Dit. | N. | F. TE. W. from, or laſt Day's Lat, 44* N. 
| | | Diff, Lat. © 156 5. 
S. W. by W. 4 W. 72 | 30. 8 pw Latitude 1n N, 
N. W. $ W. 24 | 6.1 M66 17. Pam Lids, 75 — 
5 Middle Lat. 43 57 
16.1 ſs | Nom. Mig, Lat, 46 _ 
* | And to Com. Mid. Lat. 46* 37 or 467. 
| and Dep, 32.9 the Diff, of Long is 115 Mi- 
: 4:7 nutes. , 
Long. from, or laſt Day's Long, 8“ 24 W. 
Diff. Long. 3 as 
Long. in by Account 10 15 


Hut the Lat. by Obſervatian differing from the Lat by Account, I correct for the ttue Long. 


M. Pts. 
Laſt obſerved Lat. 432 23 N. 3963 
Ship's Lat. by Account 34 49 N. 2931 


Mer. Diff. by Account 132 
Laſt abſerved Lat. 


| 459 23 NT. 3063 
Sbip's Lat. by Obſ, 


43 34N. 2910 


Mer. Diff. of Lat, by Obſ. 153 
Long. at laſt Obſ. 90 1 | 
Ship's Long, by Acc. 10 15 


Df, of Long. by Acc. 2 14=1:4 Miles. 


and as our laſt Obſervation was three Days ago, I work as follows. (Sce Caſe II. Page 47-) 


To Mer. Diff. of Lat. by Acc. 142, and 
Diff. ot Long. by Account 134, the D.flance 
is 190. 

And to Diſt. 190, and Mer. D f. of Lati- 


tude by Obſervation 153, the Diff. of Longi- 


tude is 112. 
Theo 13441122246, half this Sum 123 
is the true Diff. of Long. 


Leng at lat Obſervation $2 W. 
Diff of Long. 123= 2 W. 
Ship's true Long. 1% 4 


— 


— — — 


_ I 1 


| | [Lee- r 
f K. F. Courſes, { Winds, way. at on Board, Saturday, May 10th, [ 
— . — — — q 
2| 4 5 W. S. W. 5. Theſe 24 Hours moderate Gales, with 
C1 44 $ Showers of Rain. 
EL EFT. A great Swell from the S. W. for which 
'* & Ht I allow 6 Minutes, 
10 4 ; | 
12 | 4 
5 37 3 IS 
4 | 3] 5 6. W. by W. S. by E. 
535 
20 3 * * * . 
| I2 3 F 0 [Variation 1 Point per Azimuth, 
T | Lat. by Lat. by | | 
Courſe. fon. W.] D. R. | Obſ. Mer. Diſ. Dif. Lon. Lon. in. Bearing and Diſt. 
8. 5; W.| 83 [;o| 67 424 N. e 38“ 1 33'W.[11* 37 [Funchal 8. S. W. 
[ fy | ; i . l m | | | 1 | 51 | Diſt. 657 Miles, 


| | 
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In this Day's Work the Swell is to be conſidered as a Current, whoſe Drift in 24 Hours 
is 6 Mil-s, the Allowance made for the Swell; and as it comes from the S. W. it heaves 
the Ship towards the N. E. and the Variation allowed upon it makes laft Courſe N. E. by N, 


as in the Traverſe Table. 


Now to Diff. of Lat. 49.8 S. and Dep, 67.5 


Travence Tan. 
— | r W. Courſe S. 53* W. Dift. 83 Miles. 
Couries, | Diſt] N. S. E. W. Lat. from, or laſt Day's Lat. 439 4N, 
«mY | DAS We Dif, of Latitude © 50 S. 
S. W. by W. 55 gt 22 Latitude 42 44 N. 
8. W. 32 22. 6 22. 6 8 Lats $6 8 
E. by N. 6 5 3.2 _ _ , 
IN, y Es . Fe Mid. Lat, "Þ 43 9 
| Ras; 0 Com. of Mid. Lat. 46 51 
| | 5 [548] 3.3/0.8 And to Com. Mid, Lat. 46* 617, or 47% and 
| 3-3] Dep 67.5, the Diff. of Long is 93 Miles. 
8 p | Long. from 10? 14'W, 
eds a — od Diff. of Long. 93 Miles 7:30 


Long. in, I: 37 


To find the Bearing and Diftance of the intended Port, on Mercator's Chart. 


Lay a Ruler acroſs Mercator's Chart, in Lat. 42 44', and ſet one Foot of the Compaſſes 
en the Meridiag ot London, and the other in Long. 119 37” W. lay off that ſame Diftance. 
from the Meridian of London, by the Edge of the Ruler, and that will ſhew the Ship's 
Place. Then kay the Ruler over the Ship's Place and Funchal, and take the neareſt Diſtance 
between the Ruler and the Centre of the Compaſs, ſlide one Foot al..ng the Side of the 
Ruler, and the other Foot will ſh-w the Courſe to be S. S. W. Again, (keeping the Ruler 
as before) take from the gradus] Parallel the Diff, of Lat, between the Ship and Port (1026) 
in your Compaſſes, and flide one Foot along the Ruler, holding both Points parallel to the 
N. and S. Lines, till the other cuts the E. ard W. Lines, paſſing through the Ship's Place; 
the Diſtance be:ween where the Point reſted, by the Edge of the Ruler, and Funchal bei 
aneaſured upon the graduated Parallel, gives nearly 119, or (60 Miles for the Diſtance, Ja 


like Manner figd the Bearing and Diſtance of any othes Place from the Sip. 
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| un | 
H. | K. | F. Courſes. Winds. Way. [RzMAarxs on Board, Sunday, May 11th. 
[2:1 4 | 5 | W.by N. |S.W.by| o |Theſe 24 Hours freſh Gales and clear 
4} 4 5 W. Weather 
6 4| 5 | 
8] $ 
10 5 
12 5 
2 5 5 W. 1 N. J. S. W 1 þ 
S125 9 . 
. 
EE Im. 
1» 5| 5 1 
wm 0 | r Variation 1 Point Weſterly, | 
| Lat by [Lat. by Diff. © | | 
Courſe, Diſt. S [W.] D. R. Obſ., Mer. Diſt.] Long. {Long. in [Bearing and Dif. 
4 W. 120 27 te 42? 8 300 6? * 148 14 Fuochal B. 12 W. | 
| | 2 608 Mites, | 


The Variation being allowed upon both Courſes, and the Lee-way upon the ſecond, it 
will be found that the Ship bas ſailed all this Day due Weſt ; or on a Parallel ; © and by ſum- 
ming the Diſtance up, they are found to be 120 Miles; which is alſo her Departure, and 
the has made no Difference of Latitude; conſequently her Latitude by D. R. is the ſame 


as Yeſterday, 42* 44' N. 


As the Ship has ſailed upon a Parallel, her Diff, of Long. muſt be found by Parallel Sail. 
ing; wherefore in Lat. 42% 44 to Dep. 120, the Diff, of Long, is 164 g 44 W. 
— Longitude from, or lait Day's Longitude | 11 437W, 
Longitude in by Account Wy 14 21W, 


But the Lat. by Account differing from the Lat. by Obſervation, I muſt correct for the 
true Longitude, and as it is two Days fince my laſt Obſervation, I correct it as fellows, by 
Rule III. Page 133. | | | 


M. Pts. The Mer. Diff. of Lat. by Account 69, 
and Diff. of Long. by Account 249, the Dif- 
tance is 266 over 75” 
To Diftance 266, and Mer. Dif. of Lat, 
by Obſervation 88, the Diff. of Long. is 2 50. 


Laſt obſerved Latitude 43? 34 290 
1841 
69 ; 
— the true Difference of Longitude. 
2910 
2822 
88 


Ship's Lat. by Account 42 44 


Mer. Diff. by Acaount 


Laſt obſerved Latitude 439 34 Now Long. at laſt Obſ. was 10% 4'W. 
Ship's obſerved Lat. 42 30 Diff. of Longitude 250 4 10'W, 
Mer. Diff. by Obſervation Ship's true Longitude I4 14 


Long. at laſt Obſervation 10* 4* 
Longitude by Accouat 14 21 


Diff, of Long. by Account 4 17=257Ms, 


Note. The neareſt Numbers correſponding to 266 and 88 in the Table, are found over 
76 and 71 Degrees I 


| 
| 
| 
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T Lee- | 
| H. K. F Courſes. | Winds, Way. Remarks on Board, Monday, May 12th. | 
| 2 E <9 $. 8. W. N. W. bW. . 
4183 W. Stiff Gales, and Showers till paſt Noon. 
6| 8] 5 | From 2 P. M. fair Wea: her, and moderate 
1 Galcs. 
10 85 
1285 
3 By , 
4] 6 S. by E. 2 E. S. W. IW. Z 
$1 £ 
81 $1] $ 
| 10 5 | rr . 2 
42 1 5 | | Variation 1 Point Weſterly per r Amplitude, 
| Lat. by Lat. by 
Courſe; Diſt.] 8. WI D. R. | Obſ. bone Diſ. Dif. Lon. Lon. n.|Bearin and Diſt. 
8. 170170 39.46 | 39.40] 69 438 [14 14 Funchal S. 189 W. 
2 W. |Ditt. 444 Miles. | 
Taavense TAI NY Allowance being made for Variation 


: f TE.” and Lee-way, it appears from the Traverſe Table 
Courſes, D ” Wr . . * that the Ship has this Day made 164 Miles South- 


* 1 ward, and no Departure; wheretore ber direct 

| — 118 48. . £2 23 | Courf: has been South, and ber Dig. by D. R. 164. 

4 54 de He | As ſhe has made no Departure, her Long, is the 
[164.5/23. 1] 23 ſame as Yeſterday, and tor her Latitude. 

23 I ]J Yeſterday's Lat, 42% 30o'W, 

- * Diff. of Latitude by Account 164 2 44 8. 

| | Preſent Lat. by Acc, 39 36N, 


— — 


But as by Obſervation the Ship is found to be in 30% 40 North, it is plain ſhe has got 6 
Miles a-head of the Dead Reckoning, which 6 Miles being added to the Diſtance by Dead 
Reckoning, i in the true Courſe, Diſtance, Difference of Latitude, and Longitude of the Ship 
for this Day, will be as in their reſpective Columns. 


Now a Parallel of Lat, through 397 40“ in the Variation Chart euts the Variation Lines of 
119 15“ in Long. 14“ W. which confirms the Ship's Account of Longitude, 


* 
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. * — 
H. Kel Be | Courſes. Winds way.] Rrmanxs on Board, Tueſday, May 14th. 
2 | 8 S.S.W.2W. TRE + | Freſh Gales and clear Wheather, "Þ 

+] 8 . 

1 B46 

= = 

w| 8 People employed with the Boatſwain in mending 
r the Mizen-top- ſall. 

2 C3 < 

t| 317 

81 6 

8] $] 6 
10 | 25-1 TY l 
1214 3810 | Variation 2 Weſterly per Azimuth, 


Dit. of 


Lat by | Lat. by | | 
Long. Long. in | Bearing and Diſt 


Courſes. pin. S. [WI D. K. Obſ. puter bis 


184560 369 297 | 36 36 | 7 at | 1? 11] 15* 25” {Func. S. 19 W. 
| | | I Dif. 282 M. 


. 


S. by W. 192 
half W. 


By examining it appears, that by the Dead Reckoning the Ship's Courſe this Day has been 
S. by W. her Diſt. 200 Miles, her Diff, of Lat. 191 Miles, and her Dep. 58 Miles; whee- 
fore her Lat. and Lung. by Account will be as follows : 


Lat, from, or laſt Day's Lat. 299? 40 N. And to Com. Mid. Lat. 51“ 66“ or ga“. 


DiF. Lat. 191 3 11 S. and Departure 38, the Diff, of Long is 74 
Ship's Lat. by Account 36 29 N. Miles. 10 14 W- . 
Sum Lat. 76 og Long. from 14 14W, 
Middle Lat, q3 o4 Long. in by Account 15 238 W. 


Com. Mid. Lat. 51 56 


But by Obſervation the Ship is found to be in 36“ 36“ N. which, differing from the Lat. by 
Account, I corre& as follows: | 


Yeſterday's Lat. 399 4o'N, To Courſe S. by W. half W. and Diff. 
Tuis Day's Lat. by Ob. 36 36 N. Lat. 184, Diſt. is 192, Dep. 858, and to 
True Diff. of Lat, 3 O4 = 184 Miles Mid. Com. Lat. 51 fa“ or $29, and Dep, 
Sum Lat, 280 76 16 55-8, the Diff. Long, is 21M. 
Mid, Lat. 38 8 Diff. of Long. 1* i7'W, 
Com, Mid, Lat, 51 52 Long. at laſt Obſ. 14 14W 

Ship's true Long, 15 23 
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roms Lee Remanxs on Board, Wednelday, 5 
| H. K. | F, Courſes. Winds. way. — 14th, | 
2 4 3 W. by 8. + W.“ 3 Theſe 24 Hours moderate Weather | 
4| 4] 5 S. by W. Z W. with Rain. 
6147 | 
% 5 W. 8. W. ZW. | | 
10 5 2 S. FW. I 
12 5 3 | : 
2 5 5 W. S. W ö : 
4] 5| 5 | S, z 
6] 5| 4 | 
84 5 | x IS. W. by W. 
10 5 S. by E. & [Variation 4 P. W. per equal Altitudes 
LY 7 3 | | of the Sun. i 
F | Cat. by (Car. by | Dit. of 
Coutle. 0a S. W. | D. R. | Obſ. Mer. Diſt} Long. Long. in {Bearing and Dift. 
LED > ied Boll Mints | 
3. 65 W. 119|50| 163 35. 52 35. 46! 99 62" | 2. 13/17. 38 W.] Funchal S. SE. 
i | Diſt 190 Miles. 
TAE ,TABLE No to Diff. of Lat. 44.1 S. and Dep. 110.1 
_ IW. the Courſe is 689, and Diſt. 119. 
* Toorfcs. Diſt | a I. | W. Lan Day's Lat. 4 369 36'W- 
75 „ Diff of Lat. © 44 8. 
— 9 W. % 45 3 — Lat. in by Account 35 52 N. 
* by W. AW. 43 18.4 38.9 _ _ 76 - 
hs N Ee 1.3 5. Icom. Mid. Lat. 53 46 | 
| | And to Com. Mid. Lat. 530 46“ or 549 and ; 
44+ 1 I10.1 4” b 
3 Dep. 110.1, the Difference of Longitude is ' 
[ | 136 20 16'W, } 
| Lafi Day's Long. 15 25 W. N 
X Ship's Long, by Account 17 41 W, | 


But by Obſerenion the Ship | is found to be in Lat 3 5 46“ N. differing ſrom the Lat by 
Account 6 M. the Ship has got ſo much before the Reckoning, I correct as follows: 


365 36 N. To Diſt. 119, and Diff. Lat. 50, Courſe i is 650 


50 8. Dep. 108, and to Co. Mid. Lat. 53® 49 and 
13 W. 


Veſterday* $ Lat. 
True Diff. of Lat. 
This Day's Lat. by Obſ. 


* 46 N. Dep. 108, Diff. Long. is 133 M. = 
Sum Lat. 72 22 Long. at laſt Obſ, ts 25W, 
Middle Lat. 36 1 Ship's true Long. 17 38 W. 
Com. Mid. Lat. 49 : 
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* _ — — 7 PR 
| N. K. I Courſes, | Winds, + |way. | Rx Manxs on Boar d, Thur day, Mey 3th 
— — — — 1 N 

2 | 4 * 8. b E. IE. S. W. A W. 4 7 
441814 "IT" 28 22 | 
6| 4 | $ | 
T9 3 SE i 04. 4 
10 * 8. S. E. . 6. 1 | 
i" 12 | $ 8, 
4 2 3 . 
| 4 : 5 |S. 8. E. IE. B. W. by S./ 14 
1 2 W. 
413 ; 8. E. by S. S. W. by S.] + 
10 . . * . 
ll MI E 
E BY Lat by Diff. of 
Courſe [Diſt] S. Obſ. [Mer. Diſt] Long. Long. in Bearing and Diſt. 
. N.] 22.56] 7.58 | 1. 36 [16® W. Funchal S. W. by 8. 
1 | 33-56] 7+5 | . W. os e 


„ 


* 


| ; Now to Diff. Lat. 105.3, and Dep $1.7 
4 . Courſe is 38 Diſt. 133 Mites, e : 
Courfes. if. IV S. E. [W. Ia Day's Lat: 250 46˙ N. 
e A Difference of Lat. 105 Miles= 1 

TH . E. ZE. 48 $7. 2129+ 7 Ship's Lat. by Acbovet 4 +; 

S. E. by 4E. | 31 24. 9118. 5 Sum Lat. 9 47 

S,E by 8. 4 E. | 33 n Middle Lat. 34 54 

| 8. E. 4 F. 2 14. 8116. 3 Com, Mid. Lat. 8 
W And to Co. Mid. Lat. eg“, and Dep. 
1 $1.7, the Difference of Longitude is 100 
2 Fl | 6 100 Miles== 1 q2& E- 
Lung. at laſt Obſervation 19 38 W. 
Ship's Long. by Acc. 15 58 W 


But the Lat. by Obſervation differing 5 Miles from that by Account, I correct for the true 


Dit. of Long. as follows ; 


Y eſterday's Lat. 

This Day's Lat. by Obſ. 
True Diff. Lat, 110= 
Sum's Lat. 

Middle Lat, 


332 46 N. 


33 

I 
99 
34 


56 
59 

4 
51 


To Dif. 133, and Diff. Lat. 110, the Dep, 
74.4. : 
Then 74.4+81.7=1 56, Half is 78, trus 


Then to Diff. Lat. 110, and Dep. 78, the 
Courſe is S. 3459 30 E. Dit. 135 M. 

And to Co. Mid. Lat. 559 and —_ 78, 
the Diff. of Long. is 96 M. 19 36 E. 
Long. at laſt Obi. : 37 38 W. 
Ship's true Long. | 16 OW. 
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1 8 Lee-| REMAAKS on Board, Fri M 
H. K. | F, | Courſes. | Winds, — 16th. days M 
2| 5] 2 V. N. 5. W. by s. 4 | Thoſe. 24 Hours briſk Gales and for 
6 - 9 | the moſt Part foggy. 
& : | 4 1 * Peund At 10 A. M. cleared up. a little: faw | 
pt 4 : 8. by W. [W.byS. | | 1 8. 6h by S. Diſt, 
I At 10 P. M. came to Anchor off Fun- 
N 2 W. b . W. . s W, ; | 2 
2 114 78. M. b. . w. f chal in 39 Fathoms, 
2 4 | | 
wh | Variation 4 Point. 
- 4:48 Þ WL 29? ML 


At 5 A. M. thinking we were too far to the Northward, Rote 

Saturday up again, and gave the Ship a Sheer to the Southward, and 

May 17th, anchored with the Beſt Bower in 35 Fathoms. At ; P.M. 

- veered away upon Beſt the Bower, and moored a Cable each 

Wind Way, the Beſt Bower W. N. W. and the Small Bower to the 

8. 8. E. Eaſtward ; when moored, the Weſtermoſt Point W. by N. the 

with Rain. Loo- Rock N. by W. Diſt about 15 M. the Brazen- Head E. by 

S. the Deſerters from E. to S8. E. Piſt. about 6 Lea. Wind S. E. 

— — — . - — 132 

6 Frequent Squalls with Rain. At 7 P. M. hard Gales from 

Sunday 8. with a large Swell; got ſlip Buoy Ropes on the Cables, 

May 18th and all ready to put out to Sea, The People employed in 

8 knocking down the Beer Butts. 
Monday More moderate and clear. Set up the Bobſtays, and ſtayed 
May 19th. the Foremaſt ; cleaned the Ship fore and aft, and looſed 
the Sails to dry. Wind E. by N. 
Tueſd ay Sent ſundry Bales of Goods on Shore, and received ſome Wine, 
May 20th Anchored here the Weaſel Sloop and two India Ships. 
a People employed in ſtowing the Wine. Wind E. S. E. 
Wedneſday Continuing to get on Board the Wine. Came to anchor here 
May 21ſt. his Majeſty's Ship Greenwich. Wind 8. W. 
+ Got up the Top gallant Maſts and Yards, and bent the Top- 
. F fails, Received on Board ſeveral Caſks of Water and other 
8 Proviſions ſor the Ship's Uſe. Wind W. 

— At D-y-light hove ſhort on the Small Bower, and made a Signal 

for the Viſtiing Boat to come and clear the Ship. At 8 A. M. 

Friday the Boat came; at half paſt io weighed with hght Breezes, 
May 23d, || and ſtood out to Sea under an ealy Sail waiting for the Betſy, 

| Capt. Wier, Commander. At 11 ſhe came up, and we 

| proceeded on our Return towards England. Wind N. by E. 
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The Britiſh Channel 999 Miles from the 8. Foreland to the Lizard ; to 


fail in the Fair Way 310 


Note. That Uſhant and the Lizard bear N. and S. of each other, Diſt. 
28; Leagues, which is 85 Miles=1* 25/ ; but the fair Way of the Chan- 


nel between theſe Places, is at one Third of the Width of the Channel from 


the Engliſh Coaſt, which is in the Lat. 49* 30 N. If you fail in the Mid. 
Channel till you make che Start, you will have the Tide to ſet you towards 
the French Coaſt ; for in ſome Ports | it ſets S. E. and S. 8. E. a 
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To find the true Amplitude by Calculation, 


| UL E. As the Sine Complement of the Latitude 


Is to Radius, 


SO 1s the Sine of the Sun or Star's Declination 
To the Sine of the true Amplitude ; 


Which is always of the ſame Name with the Declination, whether 


North or South. 


EXAMPLE I. 


On the 2oth of October, 1777, in 
Latitude 51 32/ N. I demand the 
true Amplitude? 


2 


EXAMPLE II. 

In Latitude 38? 25/ N. what is 
the Sun's true Amplitude when the 
Declination is 18* 59/, N. 


As Sine Com. Lat, 51? 32' 9.79383 As Sine Com. Lat. 38%25/ 9.89405 


Is to Redius — — 10.0009 Is to Radius 10.000000 
$0 is gi. Sun's Dec. 10 32/$.9.26199 So is Sun's Dec. 18.59 9.51227 
To Si. of true Amp. 17* 5/ 9.45816 To Sun's true Amp. 24321 9.61822 

| ; 2 — — . | —— — 


To find the true Az iur. 


The true Azimuth is an Arch of the Horizon, contained between 
the Meridian of the Place and the Azimuth Circle paſſing through 
the Centre of the Sun or Star at the Time of Obſervation; or it 1s 
the true Diſtance of the Sun or Star from the true North or South 
Points of the Compals. _ 

The Magnetic Azimuth is the apparent Diſtance of the Sun or 
Star from the North or South Points of the Compaſs, either in the 
Forenoon or in the Afternoon when they are 5?, 10*, 15 &c. 
above the Horizon, and is found in the following Manner : 

Set the Box ſo that the four Cardinal Points of the Card ſtand 
oppoſite to the four Lines in the Compaſs Box : hold the Box in 
thisPoſttion, and move the Index, till the Sights being directed to 
the Sun or Star's Centre, the Shadow of the String joining the Sights 
fall directly along the Middle of the Index; then the Dooree, &c, 
in the Arch intercepted between the End of the Index, next the Sun, 
and North Point of the Card, will give the Magnetic Azimuth re- 

ired. If the Sun does not ſhine ſtrong enough to give a ſtron 

hadow, look through one of the Sights, and move the Index il] 


ane of the Strings cuts the Sun's Centre, and then the ene 
| | Jen, 


4 
1 

W 
4.4 
Fl 
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— as before, ſhews the Sun's Azimuth, and the like of the 
tar's. 

When there is a rough Sea, the Obſervation is beſt made by two 
Perſons, and if the Card vibrates much, take the Middle Degree 
between the Limits which the Vibration reaches. 

When the Azimuth is obſerved, the Altitude of the Object muſt 
be obſerved at the ſame Time. 

Having the Latitude of the Place of Obſervation, and the Sun or 
Star's Declination, with the Altitude at the Time of Obſervation, 
the true Azimuth is found by the following | 


RuLt. Add the Complement of the Latitude, the Complement 
bf the Altitude, and the - or Star's Polar Diſtance into one Sum: 
from Half that Sum ſubtra the Polar Diſtance, and note the Half 
Sum and the Remainder ; but if the Half Sum be leſs than the Polar 
Diſtance, then ſubttact it from the Polar Diſtance, and the Differ- 
ence call the Remainder, Then add together, * 
| The Secant leſs Radius of the Latitude, 
TT he Secant leſs Radius of the Altitude, 
| The Sine of the Half Sum, 

And the Sine of the Remainder into one Sum. 
Half the Sum of theſe four Logarithms will give the Co-ſine of 
Half the true Azimuth, which being doubled, gives the true Azi- 
muth, reckoned from the North ia North Latitude, and from the 
South in South Latitude. : | | 


N. B. The Polar Diſtance of the Sun or Star, is their Diſtance 
from the neareſt or elevated Pole, and if the Latitude of the Place, 
and the Declination of the Sun or Star, be both North, or both 
South, then the Complement of the Declination is the Polar Diſ- 
tance; but if the Latitude and Declination be one North, and the 
other South, the Declination added to go“, gives the Polar Dif- 
tance, 


x N I 


In Latitude 42? 30 N. the Sun's Altitude is obſerved to be 30 
287, his Declination being then 16* 37/ North, required his Azi- 


muth? | | 
9oꝰ oO | go? oo! o oo 
Lat. 43 39 N. Alt. 39 28 Decl. 16 37 N. 


Co. Lat. 46 21 Co. Alt. 50 32 Polar Diſ. 73 23 


Nor. The Secant leſs Radius (being the ſame as the Arithmetical Com. of the Co- 
Sine) is here uſed as being more tamiliar to the Generality of Seamen, and is found by 
omitting the firſt Figure in the Secant's Index. Thus the Secant of 43739 is 16, 140625 
and omiſting the 3, in the Index leaves, o, 14052, the Secant leſs Radius of 43% 39. 


= . R Comp. 
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Comp. Lat. 46 21 Secant leſs Radius of the Lat. 43* 39“ 0.14052 - , 
Comp. Alt. 50 32 Secant leſs Radius of the Altitude 39 28 0.11239 
Polar Diſt. 73 23 Sine Half Sum 85 os 9.99243 
Sine Remainder 11 45 9.30887 

Sum 170? 16/ 5 — — | 
— — Sum of the four Logarithms 19. 56021 

Half Sum 85 8 

Sub, Po. Diſt. 73 23 Half the Sum Co-ſine 52 5& 9.78010 


Remainder 11 45 And 52 56 doubled, gives 1055 52 for the Sun's | 
true Azimuth to be reckoned from the North, 


r LE . 
In Latitude 42 16 N. the Sun's Altitude is obſerved to be 18* 400, 
his Declination being then 7“ 38“ S. required his Azimuth? 


9oꝰ oo 90 oO gf o 
Lat, 42 16 N. Alt. 18 40 Decl. 7 38S. 
Co. Lat. 47 44 Co. Alt. 71 20 Po. Diſt, 97 38 
Comp. Alt. 71 20 Secant leſs Radius of Lat. 42? 1 0.13076 
Polar Diſt, 97 38 Secant leſs Radius of Alt. 18 40 0.02347 
Sine of the Half Sum 108 21 9.97733 
—— vine of the Remainder 10 43 9.26940 1 
Sum 216 42 | | — — 
——— Sam of che four Logarithms 19. 40096 
Half Sum 108 21 | — — 


Zub. Po. Diſt. 97 38 Half the Sum is equal to Co- ſine 59? b 3 9.70048 


Remainder 10 43 And 50 53 doubled, gives 119% 46/ for the Sun's true 
| Azimuth to be reckoned from the North. 


Having found the Sun's true Amplitude, or Azimuth, by the pre- 
ceding Methods, and Magnetic Amplitude or Azimuth by Obſer- 
vation, it is evident that when they agree, there is no Variation; 
but when they diſagree, then, if the true and obſerved Amplitudes 
be both of the ſame Name, that is, both North or both South, 
/ their Difference is the Variation; but if the true and obſerved Am- 
plitudes be of different Names, tha: is, one North and the other 
outh, their Sum is the Variation; again, if the true and obſerved 
Azimuth's be both on the Eaſt, or both on the Weit Side of the 
| Meridian, their Difference is the Variation; but, if the true and : 
obſerved Azimuth be one on the Eaſt, and one on the Weſt Side of 
the Meridian, their Sum gives the Variation; and to know whether 
the Variation is Eaſterly or Weſterly, obſerve this general Rule, 
VIZ. © 
| Let the Obſerver's Face be turned to the Sun, then, if the true 
Amplitude or Azimuth be to the Right Hand of the Magnetic, 
or obſerved, the Variation is Eafterly, but if to the left Hand 


Weſterly. 


Sam is the Variation 


S. 6 2: dM L E I. 

Suppoſe the Sun's true Amplitude 
at Riſing is E. 139 24/ N. and his 
Magnetic Amplitude E. 129 32/ S, 
required the Variation and which 
Way ? 

Since the true Amplitude and = 
ſerved, have different Names, 
To the true Amplitude E. 13%24N. 
Addthe MagneticAm. E. 12 32 8. 


The Sum is the Variation 25 56 


which is Weſterly becauſe the true 
Amplitude is to the Left of the ob- 
ſerved, 


EXAMPLE IL 
Suppoſe the Sun's true Azimuth is 
N. 32? 28' Eafterly, and his Mag- 
netic Azimuth N. 89 50% W. re- 
quired the Variation, aud which 
Way ? 

Since they are on diſtzrent Sides 
of the Meridian, 
To the true Azimuth N. 32 28/E 
Add the Mag. Azim. N. 8 $goW 


„ 


1 55 


' EXAMPLE I. 

Suppoſe the Sun's true Azimuth 
in the Forenoon is N. 86? 40 Eaſt- 
er. but by the Compals it is N. 
73? 24/ Eaſterly, required the Va- 
riation, and which Way? 

Since the true and obſerved Azi- 
muths are both on the ſame Side of 
the Meridian, 

From the Greater N. 86“ 4c/E. 
Take the Leſſer N. 73 24E. 


Remainder Variation 13 16E. 


which is Eaſterly, becauſe the true 
Azimuth is to the Right of the ob- 
ſerved, 
EXAMPLE Iv. 
Suppoſe the Sun's true Azimuth 
S. 17* 45/ E. and the Magnetic 
Azimuth S. 59 48' Weſt, required 
the Variation, and which Way? 
Since they are on different Sides 
of the Meridian, 
To the true Azimuth S. 199 4 - 
Add the obſerved Azi.S. 5 48W 


Sum is the Variation 23 33 Z. 


The New MeTHoD of finding the Latitude at Sea, by 
taking two Altitudes, either in the Forenoon or After- 
noon, having the intermediate Time meaſured by 2 
Common Watch, with Eaſe and Accuracy, independent 
of the Sun's Meridian Altitude. 


GENERAL R UI. ES. 


O the Secant leſs Radius of the Latituds by Account, add 
the Secant leſs Radius, of the Sun's Declination, and call that 


Sum the Logarithm Ratio, 


74 K 2 


From 
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From the Natural Sine of the greateſt Altitude, ſubtract the Nar 


tural Sine of the leaſt Altitude, and find the Logarithm of their 


Difference, and write it under the Log. Ratio. | 


Subtract the Hours and Minutes when the Altitudes were taken 
from each other, and Half the Difference call Half-elapſed Time. 


With Half the elapſed Time enter theſe Tables, and from the 
Column of Half-eJapſed Time, take out the Log. anſwering thereto, 
and ſet it down under the Log. Ratio. it | 


Add theſe three Logarithms together, and with their Sum enter 
the 1 ables. in the A ol of Middle Time, where having found the 
Log. neareſt thereto, take out the I ime correſponding to it, and put 
it down under Half the elapſed Time. | * +29 


Subtract the Leſs from the Greater, and the Difference will be the 
Time from Noon, when the greateſt Altitude was taken, 5 


With this Time enter the new Tables, and from the Column of 
Riſing, take out the Logarithm correſpending to it; from this L 
rithm ſubtract the Log. Ratio, the Remainder will be the Logarith 
of a Natural Number ; which being found in any common T able of 
Logarithms, and added to the Natural Sine of the greateſt Altitude, 
will give the Natural Sine of the Sun's Meridian Altitude, = 


Having the Meridian Altitude of the Sun at Noon, the Latitude is 


found by the uſual Method, 


N. B. If the Latitude found by the aboye Proceſs ſhould differ 
widely from” the Latitude by Account, it will be proper to repeat 
the Operation: uſing the Latitude laſt found inſtead of the Latitude 
by Account, till the Reſult gives a Latitude nearly agreeing with the 
Latitude uſed in the Computatio . 


* 


rr. L 


Being at Sea in Latitude 46* 50 N. by Account, when the Sun's 
Declination was 117 17, N. at 10 H. 2 M. in the Forenoon; the 
Sun's Altitude was 46 55/, and at 11 H. 27 M. in the Forenoon ; 
the Second Altitude was 54 9. Re ure the true Latitude, and 
the 1 ime of the Day when the greateſt Altitude was taken. 


Times 


s 


669) 
M. H. 8. Lat. 465 Its Secant leſs Radius 0. 16487 


127 CO 
— 2 00 Dec. 11 17 Its Secant leſs Radius o. o0848 


Ela, T. 1 7 00 Added gives the Log. Ratio 0.17335 
: — — 


—  — — — 


* El. Ti. o 42 30 


The Sun's gr. Alt. at 11 H. 27 M. is 54 9 its Nat. Sine 81055 
The Sun's leaſt Alt. at 10H 2 M. is 4 55 its Nat. Sine 573236 


The Remainder or Diff. of Nat. Sines 8019 


Log. Ratio : — 0.17335 
The Common Log. of the Diff. N. S. 801 395412 
In the New Tables in Col. 4 Ela. Time for 42 M. 30 S. is 0.73429 
Their Sum is the Log. of Middle Time 4.81176 

H. M. s. 
The H. M. &c. for which by the New Tables is 1 15 39 
Subtract Half-elapſed Time 42 30 
The Difference is the true Space of Time the Sun had | 
to riſe to the Meridian when the greateſt be o 33 o 

Was taken. ; 


| H. M. 
Time per Watch 11 27 
Sub. from 12 00 


do 33 Finding they agree, the Watch is right. 


Enter the Tables with 33 M. under Col. of Riſing, and 
yeu will find the = 12 3-01488 
From which Subtract the Log. Ratio 0.17335 
The Natural Number of which is 694 2.84153 
To the Natural Sine of the Sun's greateſt Altitude 81055 
Add the Natural Number of the above Log. 694 
The Sum is the Natural Sine of the Sun's Meridian A* 
* Altitude 5% %% 1749 


go 


(70) 
goꝰ oo | 
54 50 


The Sun's Zen. Diſt 35 10 55 obſerving the Sun's Merid. Alt. 
The Sun's Decl. 11 17 the ſame Day the Latitude was 
Latitude 3 46 27 N. found to be 46* 28 N. 


— ͤ(:Äv— — — 


E X A M r L E H. 


Being at Sea in Lat. 47” 19/ N. by Account, when the Sun's De- 
Clination was 125 16/ N. at 10 H. 24 M. A. M. per Watch, the 
Sun's Altitude was 49” 9', at 1 H. 14 M. P. M. his Alt, was 
5159“. Required the Latitude? ö 


12 O Alt. Nat. S. Lat. 4719“ 0.16880 
10 24 49 7 75642 Sun's Dec. 122 0.01003 
11 59 78953 * 
1 36 — —m Log. Ratio 17883 
I 14 

Elap.T.2 50 o Diff. N. S. 3141 Its Log. 3.4970 


4 El. T. 1 25 © Its Log. in Col. of : Elap. Time is 0.44077 


— ͤ:— 


Sub. © 15 0 Col. of Middle Time correſponding to 4. 11667 
Tr. T. 1 10 © Its Log. in Column of Riſing is 3.66542 


$* 


T.p.W.1 14 © Log. Ratio Sub. 0.17883 


Wa. faſto 4 o 3obb the Nat. Number of this Log. 3-48659. 


N. S. Sun's gr. Alt. 78783 90 do 


—— —— —ö 
Py 


N. S. S. Mer.Alt.81849=54 56 


Sun's Zen. Diſt. 35 4 


Sun's Decl. 12 16 
Latitude in 47 20 North. 


Here the Latitude found by Computation may be relied on, as it 
differs but one Mile from that uſed in the Operation. 


EXAMPLE 


. 
9 
2 
P 


E 


E TAN 


Being at Sea in Lat, 50 40 North per Account, when the Sun's 
Declination was 20* o' S. at 10 H. 17 M. A. M. per Watch, the 
Sun's Altitude was found 17* 13“ and at 11 fl. 17 M. A. M. per 
Watch, it was found 19" 41“. Required the Latitude ? 


Times. Alt. Nat. 8. Lat. 50 4d 0.19803 
H.M.S. | Decl. 20 00 0.02701 
10 17 o 17 13/=29599 — — 
11 17 © 19 4233082 Log. Ratio . 0.22504 


Ela. T. 1 o. o Diff. N. S. 4083 Its Com. Log. 3.61098 
2 El. T. o 30 © Its Log. from Col. ; Elap. Time is 0.88430 
101 © In Col. of Mid. Time correſponding to 4.72032 


Tr. T. o 31 © From Noon its Log from Col. of Riſ. 2.96067 


T. p. W. o 43 © Log. Ratio Sub. 0.22504 
W. flow o 12 0 544 N. Numb. of 2.73563 
— 33682 N. S. greateſt Alt. 
go* oo — 
20 OI 34226 N. S. of Sun's Mer. Alt. 21% 


Zen. Diſt 69 59 
Decl. 20 ©0 8. 


Lat. 49 59 N. . | 

But as this Latitude differs 41 M. from that by Account, it will be 
proper to repeat the Operation, uſing the Latitude laſt found inſtead 
of the Latitude by Account, 


-M.S. - Lat. 4959 0.19178 

+ Elapſed Time © 30 o Decl. 20 00 0.0270r 
1 00 oo é —— 

— — Log. Ratio 0.21879 

True Time o 30 00 3.61098 
Time per Watch © 43 o0 | | - 0.88430 


Watch flow 8 13 00 In Col. Mid. Time 1 o 4.71397 
True Time © 30 oo Its Log. in Col, of Riſing is 2 93223 
| Log. Ratio 0.21879 
517 Nat. Num. of 2.71344 

33682 Nat. S. great Alt, 


Nat. S. Sun's Mer, Alt 43199=230* oof 


Ten. Diſt. oo 
Decl. | - 00 8. 


The Lag. J0 oo Nonh The 


= RF | 
* The Latitude laſt found differing only one Mile from that uſed in 
the Operation, may be depended on as the true Latitude. Hence it 
is plain, that the Operation is repeated with very little additional 
Trouble, but few Alterations being neceſſary. : 
EXAMPLE Iv. 

Being at Sea in the Latitude of 60 o' North by Account, when 
the Sun was on the Equator, and conſequently had no Declination, 
at 1H, oM. P. M. per Watch, his Altitude was 28* 53“, and at 3H, 
oM. P. M. per Watch, it was 20 42/. Required the true Latitude? 

| Times. | Lat. 60˙ Oo. 30103 

H. M. 8s. Alt. N. 8. Dec. oo 00=0.00000 


1 00 0 28 53=48303 — 

3 09 00 20 42835347 Log. Ratio o. 30103 
Elap. T. 2 00-00 12955 Its Log. 4.11244 
ZElap. T. 1 oo oo Its Log. in Col. of 4 Elap. T. o. 58 700 
2 00 00 Its Log. in Col. of Mid. T. 5.09047 
T.fr.Nn.z 00 00 Its Log: from Col. of Riſing 3-53243 
T.p.Wa.1 oo oo | Log: Ratio 0.30103 
1704 82 

48303 


N. S. of Sun's Merid. Alt. $0007 zeꝰ 00” gun's Merid. Alt. 
60 oo Latitude | 


The Latitude by Computation, coming the fame with the Lati- 
tude by Account, ſhews that the Latitude by Account was right, 
From the foregoing Examples, it is plain, that the Operation is the 
ſame, whether the Bun hath North or South Declination. And it 
will be the ſame whether the Ship is in a North or South Latitude. 
It is alſo clear, that when the Sun has no Declination, the Arithme- 
tical Complement of the Log. Co. Sine of the Latitude, or Secant 
leſs Radius, is the Log. Ratio. 


Xx. 4 MH PL © iV. 
| July 5, 1778, wanting to go through the 8* of N. Channel, among 
the Maldives, and by Account being in Latitude 7 20' N. at 7 H. 
25 M. 40 S. A. M. the trug Altitude of the Sun's Centre, was 22* 
30', and at 10H. 31 M. 48 S. A. M. it was found 6340. Re- 
quired the Ship's true Latitude. 2 
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H. M. 8. Alt. Nat. S. Lat by Ac. 7 20“ 0.00390 ; 
Times 10 31 48 63" 4 890 D. July 5. 22 48 0.03533 


7 25 40 22 30 38268 k — — 
No — — Ratio 0.0392 
Elap.T.3 6 8 51355 Its Log. ; 4-7105 
El. T. 1 33 oo Its Log. in Col. of + Elap. Time is o. 40368 

141 H. M. 8. — — 

ö 138 3842 
True T. 1 28 30 Its Log. in Col. of Riſing is 3.80709 
T. p. W. 1 28 12 Log. Ratio 0.03923 
Wat. fl. 0 © 18 6728 Nat. Num. 3.82786 


go oo 89623 Nat. 8. gr. Alt. 
Mer. Alt. 74 29 — f 
96351 N. S. Sun's Mer. Alt. 74 29. 
Zen. Diſt 15 31 7 


Decl. 22 48 
Lat. in 7 17 North 


N. B. As the Tables are only caleulated to 30 Seconds, the Log. 


for any intermediate Seconds is found by taking the Difference be- 
tween the Log. next greater and next leſs, and ſaying, as 30 Seconds 
is to that Difference, ſo is the given Seconds to the Difference of the 
Logarithms ; or if it be any even Part, take ſuch a Part of the Dif- 
ference, and apply it to the next leſs Logarithm, 


SECOND OPERATION. 


Lat. 7 29! . 0.00352 
Dec. 22 48 — 
| Log. Ratio . 0.03885 
H.M.S. 2299288 
1 30 0.40 
avs | H. M. S. 
1 33 oo 3 1 30 5.15321 
True Time 1 28 39 3.86709 
N. S. gr. Alt. 89623 Log. Ratio 0.03885 


| 6734 N. Nu. Log. | 
N. S. Sun's Mer. Al. 96357 =74 29 Hence the Lat. is)“ 17 N 


Oy 7 The 


) £ 


The Latitude laſt found, agreeing with that uſed. in the Opera- 
tion, it may be taken as the true Latitude; and the Operation is re- 
peated with very little additional Trouble, but few Alterations being 
neceſſary, Hence it is plain, that if you are miſtaken in the Lati- 
tude by Account, yet by repeating the Work two or three Times, 
making Uſe of the Latitude laſt found in the next Operation, it will 
at laſt diſcover itſelf to be true, 5 being equal to the laſt Suppoſition 
which evidently ſhews the Excellency of theſe New Tables. 


Io find the Latitude by the Planets. 


In the Nautical Almanack find the Planet's Declination and Time 
of its Paſſage over the Meridian at Greenwich, reduce this Time to 
the Meridian of the Ship ; having the Meridian Altitude and Decli- 
nation, the Latitude is found in the ſame Manner as by the Sun ora 
ned Star, The Declination is (et down for every fix Days, but 
may be eaſily found for intermediate Days, by taking proportional 
Parts. If the Altitude of the Moon be obferved, it muſt be cor- 
reed, not only for the Dip and Semi-diameter, but alſo for the 
Horizontal Parallax, (by Table 2d, Page 88,) and the Declination 
reduced to the Ship's Meridian, have found the true Altitude and 
Declination, The Lat. is found in the ſame Manner as before, 
This method of finding the Latitude will be the more convenient, as 


the Moon, Jupiter and Venus, can be ſeen when the fixed Stars can- 
not be ſo well defined, 


To find the apparent Time at Sea, and thereby to regulate 
the going of the Watch, 


Among the Methods propoſed for this Purpoſe, that by equal 
Altitudes ſeems very fit to practiſe at Sea. At the Time when the 
Watch ſtands in need of being regulated for the Obſervations in- 
tended, the Ship lying by, let the Sun's Altitude be taken, at any 
convenient Time in the F orenoon, 3, 4, or 5 Hours diſtant from the 
Meridian, ſet down that Time and Altitude. In the Afternoon 
wait for the Sun's having the ſame Altitude exactly, (the Index of 
the Quadrant being already ſet to the Morning Altitude) and note 
down the Time; then half the Sum of theſe two Times is the appa- 
rent Time ſhewn by the Clock or Watch, when the Sun was upon 
the Meridian of that Place. | | 

Leſt that an Altitude taken in the Forenoon cannot have a cor- 
reſponding one in the Afternoon, by the interpoſition of Clouds, it 
is therefore proper to take ſeveral in the Forenoon, in order to have 
a greater Probability of ſecuring a correſponding one in the After- 
noon ; and if ſeveral Obſervations of equal Altitudes can be taken 
on both Sides of the Meridian, it will be beſt to find the Noon for 
each Pair, and take the Mean of all the Noons thus found for the 


true one, | 
| £ E X A M- 


( 


EX A M 


May 20, 1781, at 8 H. 40M. 


Forenoon, and at 8H. 16 M. Af- 
ternoon, by Watch, the Sun had 


equal Altitudes. Required the 


going of the Watch? 


75 ) 


P:%'_ © 


March 18, 178r, being in Lat. 
49 N. at 8 H. 10M. 58 S. Fore- 
noon, and at 3H. 58 M. 348. Af- 
ternoon, I had equal Altitudes of 
the Sun. How did the Watch go? 


M.M. A.M.S. 

Now add together 12 00 Add together 120 o 
8 40 8 10 58 

3.16 3 58 34 

Take half the Sum 23 56 Take half theSum 24 9 32 
Gives app. Noon 11 58 Gives the app. Noon 12 4 46 
Noon per Watch 12 00 Noon per Watch 12 © 09 
Watch too faſt 2 Watch too flow 4 46 


Another Method of finding the apparent Time at Sea, | 


With a good Hadley's Quadrant, well adjuſted, take the Altitude 
of the Sun's lower Limb; take the Difference between the Sun's 
Semi-diameter, found in Page 3d of the Month in the Ephemeris, 
and the Dip of -the Horizon, and add to it the obſerved Altitude of 
his lower Limb, aud you have the apparent Altitude of his Centre. 

From which ſubtract the Correction of his Altitude, as found in 
the Table for that Purpoſe, and the Remainder will be the true Al- 
titude of his Cent e; hence the true Zenith Diſtance. @ 

Find the Ship's Latitude and Longitude by Account, at the Time 
of Obſervation, by carrying the Reckoning forward to that Time. 

Find the Sun's Declination in Page 2 of the Month in the Ephe- 
meris ; correct this Declination by the Ship's eſtimated Longitude, 
and Time from Noon of the Obſervation ; with this correct Decli- 
nation find the Polar Diſtance, by adding it to go", when the Lati- 
tude and Declination are one North, * the other South; but if 
both North or South, ſubttacting the Declination from go“, gives 
the Sun's Diſtance from the elevated Pole. Then, 

Add together the Ship's Co. Latitude, the Polar Diſtance, and 
Zenith Diſtance. | 

From half their Sum ſubtract the Zenith Diſtance, noting the ſaid 
half Sum and the Difference. | 

"Then to the Arithmetical Co. of the Co-Sine of the Latitude, add 
the Aritbhmetical Co-Sine of the Polar Diſtance, and the Loga- 
_ rithms of the Sines of the half Sum and the Difference, 


L 2 Half 


1 
Wit 
1 
1 
| 
| 
i 
Wi 
| 


0:96) 


Half the Sum of theſe four Logarithms is the Co. Sine of half 
the Hour Angle, which being doubled, gives the Hour Angle, or 
Diſtance of the Sun from the Meridian. 

This Angle being turned into Time, by allowing one Hour to every 
fifteen Degrees, &c. gives the apparent Time at the Ship, if it be in 
the Afternoon ; but if it be in the Forenoon, the Complement to 24 
gives the apparent T ime, counted from the preceding Noon. 


TY MP L.E I: 


Suppoſe a Ship at Sea in Latitude 39* 54 N. and Longitude 35* 
30 W. of Greenwich, by Account, on the — of May, 1781, at 
5H. 30 M. P. M. by Watch, the Altitude of the Sun's lower Limb 
was found 15 45 by a Fore Obſervation, the Eye being 18 Feet 
above the Water, hat was the true apparent Time at taking the 
Obſervation ? ts os 
Ob. Alt. S'slower Limb 1 0 ip's Lat. 39 54 N. 

Sun's Semi-di. 15 53“ 2830 Com. Lat. - 5 
Dip for 18 Feet 4 3 H. M. 
Diff. Semi-di. and Dip 11 50 Time at Ship by Watch 5 30 
— — Long. by Acc. 35* 3d = 2 22 
15 56 50 — — 


Correction from Table 3 8 App. Ti. at Green. by Wa. 7 52 


Sun's true Alt. 15 53 42 

Sun's true . 74. 6 18 10 
The Sun's 3 May 17th at Noon . » 7 16507320 
Declina. Ma; 8th i by the Ephemeris is 17 4 46N 


— 


The Daily Difference or Increaſe is 16 14 


Then, by the Rule of Thiee, as, 24H. : 16/ 14” :: 7H. 52M. : 


5 19% which added to 16" 59/ 32“, the Sun's Declination the pre- 
Feeding Noon, gives 17* 4 51”, the Sun's true Declination at the Time 


and Place of Obſervation ; which being ſubtracted from go?, leaves 
2* 550%, the Polar Diſtance, Then add together the 
o. Lat. 50% & of Co. Lat. 50* & % Ari.Co.Si.0.11511 


Pol. Diſt. 72 55 9 Pol. Diſt. 72 55 9 Ar. Co. Si. 0.01960 


Zen, Diſt- 74 618 Half Sum 98 33 43 Log. Si. 9.9951 
—— "Remainder 24 27 25 Log. Si. — 


Sum 1097 7 27 5 72 
— — gum of the four Logs. 19.74685 
Half Sum 98 33 43 A | ; — — 
Zen. Diſt. 74 6 18 Co- ſi. half the hor, An. 41 39 9.87342 
2 e 


Diff. 242775, __ 8 
| | The hor. Angle B83 18, which being 
| 3 22 divided 
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divided by 15 (or more briefly by the Table for turning De 
into Time) gives 5H. 33M. 128. the true Time when, the Obſerya- 
tion was made, ſo the Watch was 3 Minutes, 12 Seconds too flow. 
In like Manner may the Time be found by the Sun as often as conve- 
nient; and if ſeveral Altitudes are taken, noting the Time by the 
Watch, the Mean of theſe Times and Altitudes will be preferable to 
a ſingle Obſervation, 

If there is Reaſon to believe that the Watch gains or loſes con- 

. fiderably in a Day, other Sets of Obſervations ſhould be taken on 

ſucceſſive Days, 3 the Daily Variation of the Watch may be 
found and allowed for; and then the Artiſt will have little more to 
do in finding his Longitude by Obſervation, than to reduce the ob- 
ſerved Diſtance of the Objects to the true Diſtance of their Centres, 
the Ship's Time being Co by the Watch regulated as before. 
1 he Time may alſo be found by obſerving the Altitude of a Star; 
but not being ſo convenient as the obſerving the Altitude of the Sun, 
it 1s here omitted, 

Note. The Logarithms for Degrees, Minutes, and Seconds, is 
found by taking the Difference between the Logarithms of the next 
Greater, and next Leſs than the given Number, and ſaying, as 60 
Seconds : is to that Difference :: ſo is the Seconds given : to a 
fourth Number ; which fourth Number being added to the Right 
Hand of the next leſs Logarithm, gives the Logarithm required. 
By the Reverſe of this, when the Logarithm is given, the Seconds may 
be found; but if the given Seconds be 2, 3, 4, or nearly any other 
even Part of a Minute, the like Parts of the Difference of the Lo- 
garithms may be taken and added to the next leſs Logarithm, and that 
will be the ——— of the Degrees, Minutes, and Parts of a Mi- 
nute required, The ſame may be obſerved of Natural Sines. 
When the Logarithms for Sines, Tangents, or Secants, are required 
for more than go? ſubtract the given Degrees and Minates from 180, 
and take the Logarithm of the Remainder, and that will be the Lo- 
garithm required. "7 
The Sun ſhould be, at leaſt, 3 or 4 Points of the Compaſs from 
the Meridian when his Altitude is taken to find the Time, aud the 
nearer the Eaſt or Weſt Points the better. 2 


* 


To take the Obſervations neceſſary for finding the Longi- 
tude at Sea. | 


The Capital Obſervation for this Purpoſe is, that of the Diſtance 
of the Moon from the Sun, or ſome" remarkable Star not far from the 
Zodiac. In Order to make ſuch Obſervations, the Obſerver muſt 
be furniſhed with a Watch that can be depended upon for wa om. 


nee 

Time, within a Minute for fix Hours; and with a good Hadley's 
Quadrant, or rather Sextant, which is preferable to a Quadrant. 
The Inſtrument will ſtill be more fit for the Purpoſe, if it be furniſhed 
with a Screw to move the Index gradually and ſteadily ; an addi- 
tional dark Glaſs, lighter than the common Screens, to take off the 
Glare of the Moon's Light, in obſerving her Diſtance from a fixed 
Star; and a ſmall Teleſcape magnifying three or four Times, to ren- 
der the Contact of the Star with the Moon's Limb, more diſcernible ; 
A ANY Glaſs of 1+ or 2 Inches Focus will aſſitt the Obſerver 
to read off his Obſervation with greater Eaſe and Certainty. 

The Obſcrver muſt, in the firſt Place, examine his Inftrument with 
the greateſt Care, and adjuſt it with the utmoſt Exactneſs poſſible ; 

which done, let him proceed to his Obſervation as follows : 
If the Diſtance of the Moon from the Sun is to be obſerved, turn 
down one of the Screens, look at the Moon directly through the 
tranſparent Part of the Horizon-glaſs, and keeping her there, gently 
move the Index till the Sun's Image is brought into the filvered Part 
of that Glaſs, bring the neareſt Limbs of both Objects into Contact, 
and Jet the Quadrant librate a little on the Lunar Ray, whereby the 
Sun will appear to riſe and fall by the Side of the — ; in this 
Motion the neareſt Limbs muſt be made to touch one another ex- 
actly, by moving the Index; when this is effected, the Obſervation 
is made; and the Diviſion cut by the Vernier Scale will ſhew the 
Diſtance of the neareſt Limbs of the Objects. 
If the Diſtance of the Moon from a Star is to be obſerved, when 
the Moon is very bright, turn down the lighteſt Screen, or uſe a 
ark Glaſs, lighter than the Screens, and deſigned for this particular 
ufrpoſe ;' look at the Star directly through the tranſparent Part of 
the Horizon-glaſs, and keeping it there, move the Index, till the 
Moon's Image is brought into the ſilvered Part of the ſame Glaſs; 
let the Quadrant librate gently on the Star's Ray, and the Moon will 
appear to riſe and fall by the Star; between the Librations move the 
Index, till the Moon's enlightened Limb is exactly touched by the 
"Star, then the Obſervation 1s made. | 
Te Quadrant is to be held as for a fore Obſervation, and its Plane 
muſt always be made to-paſs through the two. Objects whole Diſ- 
tancè is to be obſerved, and for that Purpoſe muſt be put into various 
Poſitions, according to the Situation of the Objects, which will be 
rendered familiar by a little Experience, 

At the very Inſtant, or at moſt within a very few Seconds of the 
Time, at which the Obſerver gives Notice of completing his Obſer- 
yation, fomebody muſt obſerve the Hour, Minute, and Quarter Mi- 
nute (if there be no Second Hand) to the Watch, uſed tor findin 

he apparent Time; and at the ſame Inſtant of the Obſerver's giving 
» t 


— 


( 


the aforeſaid Notice, or at the utmoſt within a Minute of that Time 
two Aſſiſtants muſt taka the Altitudes of the two Objects, whoſe 
Diſtance is obſerved ; all which being done, the Obſervations neseſ- 
ſary for aſcertaining the Longitude are completed. 

An Obſerver who uſes the Ephemeris, muſt obſerve the Moon's 
Diſtance from ſome of thoſe Stars only, - whoſe Diſtance from her is 
ſet down in the Ephemeris, and the Diſtances there ſet down afford 
him a ready Means of knowing the Star from which her Diſtance 
ought to be obſerved; for he has nothing to do but to ſet his Qua- 
drant to the Diſtance computed roughly at the apparent Time eiti- 
mated nearly by the Meridian of Greenwich, and look to the Eaſt or 
Weſt of the Moon, according as the Diſtance at Grenwich is found 
in the 8th or gth, or in the 10th or 11th Pages of the Month, and 
having found the Moon upon the Horizon-glaſs, let him give a 
ſweep with his Quadrant to the Right or Left, and he will find 
the Star he wants, if it be above the Horizon, and the Air be clear, 
in nearly a Line perpendicular to the Line joining the Moon's 
Horns, or, which is the ſame, in the Line of the Moon's ſhorter 
Axis produced. . 
The Time at Greenwich is eſtimated nearly by turning the Ship's 

| ſuppoſed Longitude from Greenwich into Time, and adding it to, or 
ſubtracting it from, the apparent Time at the Ship; as the Ship is 
Eaſt or Weſt of Greenwich; and the Diſtance of the Moon from the 
Star, at this Time, is found roughly, by faying, as 180 Minutes, the 
Number of Minutes in three Hours, is to the Difference in Minutes 
(neglecting Seconds) between this nearly eſtimated Time, and the 
next preceding Time ſet in the Ephemeris; ſo is the "Difference in 
Minutes between the Diſtances in the Ephemeris, ſet down far the 
next preceding 1 ime, and the next following Time, to a Number of 
lj Minutes, which added to, or ſubtracted from, the Diſtance ſet down 
for the faid prœeding Time, according as it is increaſing or decreaſ- 
ing, gives the Diſtance nearly at the Time the Obſervation is made, 

and to which the Quadrant or Sextant is to be ſet. 


* 


| To reduce the Obſerved, or Apparent Diſtance of the Moon's 

j Limb from a Star, or from the Sun's Limb, to the true 

| Diſtance of their Centres, and to find the Longitude of 
the Ship from Greenwich. | 


To the apparent Time of the Obſervation at the Ship, apply the 
Longitude turned into Time, by Subtraction or Addition, according 

as the-Ship is Eaſt or Welt of Greenwich ; this gives the apparent 4 
Time of the Obſeryation, which call the reduced Time, hs 
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In Page the 5th of the Month in the Ephemeris, ſeck the neareſt 
Noon or Midnight preceding the reduced Time; and alſo the near- 
eſt Noon or Midnight following it; always taking the neareſt to the 
reduced Time, both before and after it, whether Noon or Midnight. 

Write down the Moon's Semi-diameter, and horizontal Parallax, 
ſor the preceding Noon or Midnight, and alſo for the following 
Noon or Midnight; and find the Difference between the two Semi- 
diameters, and between the two Parallaxes: The firſt of theſe Dif- 
ferences is the Variation of the Semi- diameter in 12 Hours; and the 
ſecond, the Variation of the Horizontal Parallax in 12 Hours ; then 
fay, as 12 Hours is to the Difference between the reduced Time and 
the preceding Noon or Midnight, ſo is the Variation of the Semi- 
diameter in 12 tiours to a fourth Proportional, and ſo is the Varia- 
tion of the horizontal Parallax in 12 Hours to a fourth Proportional ; 
theſe Fourths applied reſpectively to the Semi-diameter and Parallax 
for the preceding Noon or Midnight, by Addition or Subtraction, 
according as the Semi-diameter and Parallax are increaſing or de- 
creaſing, gives the Moon's horizontal Semi-diameter and Parallax 
for the reduced Time. 

To the Moon's horizontal Semi-diameter for the reduced Time, 

add the Correction anſwering to her obſerved Altitude, taken from 
the Table; (ift. Page 86.) the Sum is the true apparent Semi- 
diameter, at the Time and Place of Obſervation. 
Io the obſerved Diſtance of the Moon's Limb from a Star, apply 
the Moon's true apparent Semi-diameter, juſt found by Addition or 
Subtraction, according as the Limb neareſt to, or fartheſt from, the 
Star, was obſerved, and you will have the apparent Diſtance of the 
Moon's Centre from the Star. But to the obſerved Diſtance of the 
Sun and Moon's neareſt Limbs, add the Sum of the Sun's Semi- 
diameter, taken from Page 3d of the Month in the Ephemeris, and 
the Moon's true apparent demi-diameter juſt found, and you will 
have the apparent Diſtance of their Centres. 

Take the Difference between the Sun's Semi-diameter found in 
the Ephemeris, and the Dip of the Horizon, and add to it the ob- 
ſerved Altitude of the Sun's lower Limb, but ſubtra& from the ob- 
ſerved Altitude of his higher Limb, and you will have the apparent 
Alt. of his Centre. Take the Difference between the Moon's true 
apparent Semi-diameter and the Dip, and add to it the obſerved Al- 
titude of her lower Limb, but ſubtract it from the obſerved Altitude 
of her higher Limb, and you will have the apparent Altitude of her 
Centre; and ſubtract the Dip from the obſerved Altitude of a Star, 
and you will have its apparent Altitude, 

From the apparent Altitude of the Sun's Centre ſubtract the Cor- 
rection to that Altitude, taken from the Table (1, Page 86.) and you 
will have its true Altitude ; to the apparent Altitude of the Moon's 
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Centre, add the Correction to that Altitude, and her horizontal 
Parallax at the reduced Time, taken from the Fable (page 88) and you 
have the true Altitude; and from the apparent Altitude of a Star, 
ſubtract its Refraction, taken from the Table, (page 31.) and you 
will have its Altitude. Theſc Preparations being finihed, proceed to 
reduce the obſerved Diſtance to the true Diſtance as follows: 

1ſt, To the natural Co- ſine of the Difterence of the apparent Alts, 
of the Moon and Object from which her Diſtance was obſerved, ap- 
ply the natural Co- ſine of the apparent Diſtance of their Centres, by 
Subtraction or Addition, according as the Diſtance is lefs or greater 
than o', and find the Logarithm of the Remainder or Sum. 

2dly. To this Log. add the Logarithmic Co- ſines of the true Al- 
titudes of the Objects. | 

3dly. And from this Sum ſubtract the Sum of the Co- ſines of 
the apparent Altitudes ; and find the natural Number correfpending 
to the Remainder : Ihe Difference between this Number and the 
natural Co- ſine of the Difference of the true Altitudes of the Ob- 
jects, is the natural Co-fine of the true Diſtance. 

In the Ephemeris, among the Diiiances of the Objects on the 
Day of Obſervation, ſcek for this computed Diſt. and it it be there, 
the Time of Obſcrvation at Greenwich is at the Top of the Columns 
above it; but if the computed Diſtance falls between two Diſtances 
in the Ephemeris, as it generally will, then fay, as the Difference be- 
tween the two neareſt Diſtances in the Ephemeris, is to 3 H. fo is 
the Difference between the firſt of theſe Diſtances and the computed 
Diſtance to the Time, which added to the "Time ſtanding over the 
faid firit Diſtance in the Ephemeris gives the true Time of the Ob- 
ſervation of the Objects by the Meridian of Greenwich. 

The Difference between this Time and the Time of the Obſerva- 
tion at the Ship, being turned into Longitude, gives the Ship's Lon- 
gitude from Greenwich, E. or W. according as the Time at the Ship 
is greater or leſs than that at Greenwich. 
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Being at Sea, July the 27th, 1778, in Long. 20 30 Weſt of 
Greenwich, by Account at 6 Hours 30 Minutes P. M. by a Watch 
well regulated before by the Sun's Altitude, I obſerved the Diſtance 
of the Sun and Moon's neareſt Limbs 49 21;', and at the fame 
Inftant two Aſſiſtants obſerved, the one the Altitude of the Sun's 
lower Limb 5 8z/, and the other the Altitude of the Moon's lower 
Limb 42* 18”, the Height of the Eye being 18 Feet above the Sea. 
Requi:ed the Ship's true Longitude ? 


* | H. M. 


632) 


> H. M. 
Apparent Time at Ship | 6 30 
Ship's Long. Weſt of Greenwich, by Acc. 20 300 1 22 


Reduced Time 7 62 


In the Ephemeris for July 27, 1778. 


The Mn's hor, Par. at Noon is 57 32“ Semi-diam, 150 41” 
At Midnight 37-5 15 32 


— — * — — 


8 


Decreaſe in 12 Hours 


2 | 
Then as 12 Hours: 27” :: 7 H. 52 M.: 18”, and hecauſe the ho- 
rizontal Par, is decreaſing 57 32 —18 “/ g 57 14/, the Moon's ho- 


rizontal Par. at the reduced Time. 


And as 12 H.: 8 8. :: 7 H. 52 M.: 5 S. and as the Semi- dia- 
meter is decreaſing 15/ : 41/—5 / 15 36% the Moon's Semi. dia- 


meter at the reduced I ime. 
Moon's horizontal Semi-diameter, for reduced Time 150 36” 
Correction from Table I. Page 86; for Altitude 42" 18 11 


Moon's true apparent Semi- diameter 15 47 
Sun's ditto | 15 48 
Sum of the Sun and Moon's Semi-diameters 31 35 
Ob. Diſt. of the Sun and Moon's neareſt Limbs 49 21 30 
App. Diſt of the Sun and Moon's Centres 8 

| . | N 
Sun's App. Semi-dia, 150 48“/ Mͤ's tr. App. Semi-dia, 15 48 
Dip for 18 Feet 4 3 Dip SUE ey 
Diff. 11 45 Diff. 11 45 
Obſ. Alt. Sun 5 8 30 Ob. Alt. M's. lo. Li. 42 18 0 


— — — — — — — 


App. Alt. Sun's Cen. 5 20 15 App. Alt. M's Cen. 42 29 45 


Corr. from Table J. 917 Cor. from Table II. 41 


— —ũ—ox — 
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Corr. Alt. S's Cent. 5 10 58 Tr. Alt. M's Cent. 43 10 54 
— — oun's ditto 5 10 58 


Moon's App. Alt. 42 29 44 


Sun's ditto 5 20 15 Diff. tr. Alts. 37 59 56 


— 


Diff. of App. Alts. 37 9 29 


— 


Nat. 


. 


Nat. Co- ſine Diff. App. Alt. 37 gf 30%/ 79697 
Nat. Co-fine App. Diit. 49 53 5 =04433 
Diff. of Nat. Co. Sines 15264 its Log. 4,18 367 


Add Lo . Co- ſine S's tr, Alt. 5 10 58—9, 99822 
Sum f . Co- ſi. M's tr. Alt. 43 10 — 19, 86106 


24504473 
Sub Log. Co- ſine S's ap. Alt. 5 20 15—9, 998127 __ 8 
Sum 0 Log. Co-ſi. M's ap. Alt. 42 29 45—9,86766F © 99957 


Natural Num. of Remainder _ 15089 its Log.4,17895 
Nat. Co-fi. Diff. tr. Altitudes 37 59 56 28807 | 


Nat. Co- ſi. true Diſt. 50 25 5 — 63718 

By the Ephemeris, in Page the 1oth of the Month, I find that on 
July the 27th, 
Ihe prec. neareſt Diſt. at 6 H. is 49 34 43 Prec. Diſt. 49 34 43 
The following near. Diſt. at 9 is 51 6 10 Compu. Diſt. 50 25 5 


—_— — 


I 31 27 o 50 22 


Then as 1 31 277” : 3H. :: 500 22“/: 1 Hf. 39 M. 8 8. which 
being added to 6 Hours, the Time — over the next preceding 
Diſtance, gives 7 H. 29 M. 8 S. the true Time at Greenwich. The 

Time at Ship was 6 f. 30 M. the Difference 1 H. g M. 8 S. which 
being turned into Longitude by allowing 15 for 1 fl. &c. gives 177 


17/, and is Weſt, becauſe the Time at Ship is leſs than at Green- 
wich. 
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Being at Sea, May 4th, 1778, in Lat. 33* 43 N. and Long. 45˙ 
W. by Account, at 10 Hf. 3oM. P. M. by a Watch well regulated 
before by the Sun, I obſerved the Diſtance of the Moon's fartheſt 
Limb from the Star Spica, to be 50 28/, and at the ſame Time two 
Aſſiſtants obſerved, one the Altitude of the Moon's lower Limb 
24 187, and the other the Altitude of Spica, 45* 1347; theſe Ob- 
ſervations were made with Hadley's Quadrants well adjuſted, the 
Height of the Eye above the Water being 18 Feet. Required the 
Longitude the Ship is in ? | 

H. M. 8. 


True Apparent Time at Ship 10 30 0 
Ship's Long. W. of Greenwich, by Account 45 3 0 © 


Reduced Time 13 30 ©O 
Now as this Time is ſo near Midnight, the Moon's Semi-diameter 
and horizontal Parallax may be taken for Midnight, "Therefore, 
M 2 May 


— 
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May 4th, the Moon's horizontal Parallax at Midnight is 56' 55”, 
and Semi-diameter 15/ 30%. 


| D. M. 8. 

Moon's true hor. Semi- diameter for reduced Time 15 20 
Correction from Table I. for obſ. Alt. 24 18/ 30”, 7 
Moon's True Apparent Semi-diameter o 15 37 


Obſerved Diſt. Moon's fartheſt Limb from Spica 50 28 © 


Apparent Diſt. of Moon's Centre from Spica 50 12 23 


Spica's obſ. Alt. 45137 15” Moon's Tr. app. Semi-di. 15/37“ 
Dip for 18 Feet 4 3 Dip for 18 Feet 4 3 


— — — — — 


45 9 12 Difference 11 34 
Refr. for that Alt. 57 Moon's obſ. Alt. Iow. Lim 24 18 30 


Spica's true Alt. 45 8 15 App. Alt. Moon's Centre 24 30 4 
Corr. from Table II. 49 43 


—  — 


Spica's App. Alt. 45 9 12 | 
Moon's App. Alt. 24 30 4 True Alt. Moon's Cen. 25 19 47 


— — Spica's true Alt, 45 8 15 
Dif. App. Alts. 20 39 8 | — 
Diff. true Alts. 19 48 28 


Nat. Co- ſi. Diff. App. Alts. 2039“ 8” 93574 

N. Co- ſi app. Diſt. Moon & Star 50 12 23 64003 

Diff. Nat. Sines 29571 its Log. 4, 47086 
Add 8 Star's true Alt. 45* 8/ 15” 904044} 8 
Sum ] Co- ſine Moon's tr. Alt. 25 19 47 9,9561 J ©? 454 


—_— 


—— 


Sub. ( Co-ſine 8 A) 848 leah git 
ub. o-ſine Star's app. Alt. 45 9 12 9,8483277 _ 
——— Moon's ap. Alt. 24 30 4 arr 19580734 


Nat. Number of Remainder | 29380 4.45806 
Nat. Co-ſine Diff. true Alts. 19 48 28 94083 


Nat. Co- ſine true Diſt. Moon and Star 64703 = 49 400 55” 


Now in Page the gth of the Month in the Ephemeris, I find that 
on May the 4th, 1780, | | 
The prec. near, Dif. at 12 H. is 50? 20! 46/7 Prec. Dif. 50" 307 46” 
The foll. neareſt Diſt. at 15 is 48 54 45 Comp. Diſt 49 40 55/ 


— — — — — — 


Diff. in 3 Hours 1 49,51 


( 0-7 
Then 1 H. 36 M.: 3 H. :: 49/51“: 1H. 33 M. 28 8. which added 
to 12 Hours, the Time ſtanding over the next preceding Diftance, 
gites 13 H. 33 M. 28 S. the Time of the Obſervation at Greenwich. 


H. M. S. 
The Time at the Ship was 10 30 © a as 1 H. 
Time at Greenwich 33 33 28 3M. 28 S.: 45 52 Hence 


— — the true longitude is 45 
Diff. betw. Ship and Green 3 3 28 52 and is Welt, becauſe the 
Time at the Ship is leis 

than at Greenwich. 

In Order to obtain a greater Degree of Exactneſs, it will be hetter 
to repeat the Obſervations of the ſame Objects, till at leaſt chice 
Diſtances and their correſponding Altitudes and Times be obtained. 
The Mean of theſe. Times, Diſtances, and Altitudes may be de- 
pended on with greater Certainty than any ſingle Obſervation, 

The beſt Time of the Day for taking the Diſtance between the 
Moon and Sun, is from about Half an Hour before Sun-rife to about 
Ten o'Clock in the Morning ; and in the Afternoon from about 
Two o'Clock to within Half an Hour before Sun- ſet. Theſe Obſer- 
vations may be taken the four Days preceding the Moon's firſt Quar- 
ter and the four Days following the laſt Quarter. 

The beft Time for making Obſervations between the Moon and 
a Star, is during the Evening and Morning Twilight, or when the 
Sea Horizon can be ſeen diſtinct enough to take an Altitude ſuffici- 
ently accurate, and when the Moon has about 5", 10%, or not ex- 
ceeding 20% of Altitude, although any Altitude may be uſed with a 
diſtinct Horizon. | 

A Readineſs in the Uſe of the Quadrant in obſerving the Diſ- 
tance is only to be attained by Practice, which the Learner may 
make familiar to himſelf by obſerving the Poſitions of Land Objects; 
and, to obtain an Accuracy in the Obſervations, let him ſelect 6, 8, 
10, or more Objects lying round his View; and beginning with any 
One of them, take the angular Diſtance of the F inf and decond, of 
the Second and Third, of the Third and Fourth, &c. and the Sum 
of all theſe Angles ſhould be juſt 360 Degrees. 

In finding the Longitude the Obſerver muſt be well acquainted 
with the Uſe of the Logarithms, which he may find in any common 
Book of Navigation, and are therefore here omitted, as they would 
greatly enhance the price of this Book, and the Uſe of Hadley's 
(Quadrant, and how to adjuſt it, or to find out the Error of Ad- 
juttment and allow for it, which may be done thus: Suppoſe he 
meaſures the Sun's Diameter twice, with the Index placed alternate- 
ly before and behind the beginning of the Diviſions, and finds one 
to be 3o/ and the contrary Way 33// half the Difference 13, will be the 
Correction of Adjuſtment, which muſt be added if O on the Index 
ſtands before O on the Quadrant, but if behind, it muſt be ſub- 


_ tracted from all Obſervations made. 
. TABLE 


A Table of Corrections for reduc- 
ing the Moon's Semi diameter to 


the true Semi- diameter; and alſo 


a Table for reducing the Sun's Al- 


titude to the true Altitude 
the Earth's Centre. 


from 
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The Corrections of the Moon's Semi- diameter are 
the natural Sines of her Altitude, the Radius being 
16, which is nearly the Moon's mean Semi-diameter, 
and are to be added, becauſe in aſcencing from the Ho- 
rizon to the Zenith, ſhe approaches nearer to the Ob- 
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[ſerver by a Semi-diameter of the Earth, or about one 
 fixtieth Part of her Diſtance from the Earth, 

The Corrections of the Sun's Altitude are the Dif- 
ference between the Refraction at each Degree of Al- 
titude and his Parallax at that Altitude, and is to be 
ſubtracted from the apparent Altitude. 

The Corrections are only ct down for Degrees, but 


may be found for any intermediate Mioutes, by taking 
proportional Parts, or ſaying as Co is to the Difference 
between the next greater and next leſs Correction, fo 


lis the Minutes given to a fourth Number, which be- 


ing ſubtracted trom the Correction of the next leſs 

Altitude, gives the Correction required. ; 
Thus the Corrections of Sun's Altitude for 59 200 

is required ? 


For Altitude 5 the Correction is 9 45” 
6 the Correction 1s 8 19 
The Differences 1 26 


Then,as 60“ :1' 26 :: 20“: 29% which ſubtracted 
from 9 45” leaves gf 16“, the Cofrection for 5 207 
Altitude; or if the Third of the Diſſerence be taken 
and ſubttacted as above, it will be the lame. 

The Parallax is the Difference between the Places 
in which the Sun or Moon appear, when ſeen from 
any Part of the Earth's Surface; and the Places in 
which they would appear, if ſe:n at the-lame Time 
from the Earth's Centre; or the Parallax of the Sun 
or Moon is the Angle under which the Earth's Semi- 
diameter would appear, if ſeen from the Sun or Moon. 
Now as the Sun or Moon are elevated above their true 
Height by Refraction of the Armoſphere, ſo they are 
de preſſed by their Parallaz 3 and as they muſt appear 
higher when viewed from the Earth's Centre, than, 
they wou'd appear when viewed from the Surface 
thereof: To fave the Mariner Trouble, the Difference 
is ſet down in theſe Tables, which applied to the ob- 
ſerved Altitude of their Centres, gives the true Alti- 
tudes, as if ſeen from the Earth's Centze, 
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The Uſe of the following Table. 


HE Corrections of the Moon's Altitude are ſet down only te 
5 8 each Degree of Altitude, and Minute of horizontal Parallax ; 
but they may eafily be found to intermediate Minutes of Altitude, 
and Seconds of horizontal Parallax, as follows : 

1ſt, When the horizontal Parallax is given in Minutes without 
Seconds, and the Altitude in Degrees and Minutes; for Example: 

The Moon's apparent Altitude was 24” 31', when her horizontal 
Parallax was 59/. Required the Correction of her Altitude ? 

Find the Correction of Altitude for Horizontal Parallax 59', and 
Altitude | wo which will be 4 - R — 5 and ſubtracting the- 
Leſſer from the Greater, the Difference is o' 20%; then fay, as 
66: 31“: O: O 20”: 10, which ſubtracted from 51/ 4%, bo- 
cauſe the Correction for the greater Altitude is leaſt, gives 51 37”, 
the Correction required, 

But had the Correction for the greater Altitude been greateſt, as is 
the Caſe at low Altitudes, then the Difference / 10% muſt have 
been added. 

2dly When the Altitude is given in Degrees, and the horizontal 
Parallax in Minutes and Seconds ; for Example, the Moon's apparent 
Altitude was 24*, when her horizontal Parallax was 59/ 21”, Re- 
quired the CorreCtion of her Altitude, 

Find the Correction of Altitude for Altitude 34 and horizontal 


/ / mf 
Parallax {59 J which will be { 57 47 } and ſubtrating the 


Leſſer from the Greater, the Difference is o' 55”; then ſay, as 60%: 
21” :: 55%: 19% which added to 51 47”, gives 52 o6/, the Cor- 
rection required. i | 

3dly. When the Altitude is given in Degrees and Minutes, and 
the horizontal Parallax in Minutes and Seconds ; for Example, the 
Moon's apparent Altitude was 24 31', when her horizontal Parallax 
was 59' 21/, Required the Correction of her Altitude? 

By laſt Caſe, the Correction of Altitude for horizontal Parallax 


50 21%, and Altitude | 74 Lis found to be 27 424 and ſub- 
tracting the Leſſer from the Greater, the Difference is o' 20” ; then 
ſay, as 6o : 20 :: 31! : 10% which ſubtracted from 52 ob/!, 
becauſe the Correction to the greateſt Altitude is icaſt, gives 51/ 56, 
the Correction required, 
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A Taste of Corre tions to be added to the Apparent Altitude of the 
Moon's Centre, for reducing it to the true Altitude, as if ſeen fiom the 
Earth's Centre, | 


II. 


HORIZONTAL PARALLAX. 


+> 


1 


$3 8 


LE 


— — ̃F —— 


Corr. 
* 1 


21 


0 


60 


Corr. 


- 4 


O 
46 
23 
25 
143 3 
54 


Corr. 


1 Ls 


25 
4 


O 
37 
23 
20 
47 1 
54 


Corr, 


* 71 4 


27 
4 


C 
31 
23 
19 


48 1 


33 


„ fab 


OSGi vw 0 


12 
14 
52 86 
28 
51 


elles s 


49/10 


1 
3206 24 


86 © 


26147 39145 24 
16 


25 


— 28 63 


94345 34 
1745 8 
+4 40 


5 
2244 12 


5343 2 
2343 14 
5½ 40 
2042 
48041 
14/41 


40/40 
$139 
29036 


12 
35 


7142 
35,42 
0:41 


26 41 
49 49 


45 30 
45 2 
4 3 


44 
43 


39 56 
39, 18 40 


A T:BLs of Corregions to be added to the Apparent Altitude of the | 
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Moon's Centre, for reducing it to the true Altitude, as if ſeen from the 
Earth's Centre, 


HORKTZONTAL PARALLATS: 


$3 


5 


—— 


55 


7 


58 


$9 


69 


G1 


62 


- 


36 
35 
35 
34 
33 


Corr. 


LE 


* 


Corr 


* 
” 


| 


Corr. 
* 


. * 


| 


34 2234 
3 3634 


32 4933 
32 438 


5121 


21 
20 


5722 
521 
13 20 
19 21/19 
18 28 18 


35 
42 
48 
34 
55 


S 


21 
20 53021 
20 4/20 


19 


1 
35 35 44:36 


5222 


9969 29119 


Corr. Corr. Corr. 


16 


. by 


| 

4'40 
22.40 
40 39 
58038 
1437 
20/37 
/ 


11 


bl 


Corr. 


Corr. 
* 


LE ## 


11 
27 


12 
25 


5835 
ey 
2434 
36/33 


40032 22 


36 
5 


4361 
58 


Co 


0 


2 
2 


4 
— 
39 
39 


38 


37 
30 


135 
20134 


2934 


35 
32 
31 


, 30 


IT. ma 
$3/+5 

9,40 
24/47 
38045 
$2/49 


13 


10/23 
16/22 
2121 
2820 


4 


18 
26 


3492 
40 
45/27 13 
5026 17 


55125 21 


| 
18 14118 34/18 


17 19/17 
16 23016 
15 2715 
14 30/14 


— —-„—- . — — 


13 33/13 
12 36/12 


11 39,11 


1 42/10 


944 9 


— —— — — 


37017 
40:16 
43176 
46 


4 
13 
12 
11 
10 


48 
50 
52 
$3 
54 


5s 


; 


Wn Þ» Sw 1 


| 


24 
26 


Jr 


O0 0 + lee 


On 87 * 


— 
= 
8 
. 
*. 


( 90 ) 


r L E£ 


III. 


For reducing the Degrees, Minutes, and Seconds of the Longitude, ol 
right Aſcenſion, into Hours, Minutes, and Seconds of Time, and the 


contrary. 

Deg.j H. M. ||Deg.] H. N. S = 

— — — — — 0 — 

Min.] M. 8. Min.] M. S. | 3 8 

„5. T. 

11 r 70 
. 8 2 80 
1331 0 ' 18 „ 90 
e : 26 100 
. 81 0 0 35] 2 20 110 
07 0 36 1 2- 34 I20 
7 1-0 "Ws 37 0 130 
0] © 32 38 | 2 32 140 
9] © 36 39] 2 36 | 150 
N 10 O 40 „ 160 
11] © 44 41 2 44 170 
121 0 48 42 2 48 180 
134 © 88 „ 190 
144 © 56 $47 2 56 200 
„ i Foy = 43.0 210 
. „„ 
J 230 
18 1 0 48 83 240 
6 49 3 16 250 
e 3 260 
„ 4: = ag 270 
32-1: 1 $0:4-: 49 88 280 
123 1 9 53 3 * 290 
24 1 36 $0] 3 56 300 
i 551 3 49 310 
26 1 44 56 3 44 | 320 
TE" 1534-3. .4% |: $30.1 
28 1 52 53 3 52 340 
IT 19]. 3 $6 | ro 
| 7-0 bo $0 360 


ca Bn 0 „ „ 00 Do 65» 66S „ = ww ww ra< ww ww ani3tiResM]HE ws 


The Uſe of this Table is eaſy by the Example 
what Time is required tor the Motion of 1089 4 
Then againft 100 is 6H. 40 0 


BY — 0 32 0 

4 — O 0 16 

$5 == | © 99 J 
12 


following: Let it be required to fin 
15” under the Meridian ? 


| 


A TABLE of the Sun's RieuT Ascexson. 
Jan. | Feb. 3 April May. June] July 3 Oct. * 
1 — — — —— 
south] South {South {North North] North North North Nortuſ South  outh{\ 
H. M. H. MH. M. H. M. HI. M. H. M. H. M 
o 43] 2 34] 4 36] 6 41] 8 460 42 14 26 
o 46) 2 33} 441] 6 45] 8 49110 45 14 30 
o 50] 2 41] 445] 6 49] 8 53/10 4 14 34 | 
Wo 53] 2 45] 4 49] 6 53] 8 57110 14 38 
o 57] 2 49] 4 53] 6 57] 9 1j1o 14 42 
1 1 2 53] 4 56] + 19 611 14 46 
5 GU I'S T7 1 6 14 30 
561 $13 5 4710 9 12/1 14 54 
19 1 12} 3 5 J 714| 9 16 14 58 
22 1 15] 3 $| 5 13] 7 18] 9 20 15 2 
26| x 19] 3 12] 5 18] 7 22] 9 24 15 6 
| 30 1 23 3 16} 5 22] 7 269 28 15 10 
33] 1 26} 3 20] 5 26] 7 30] 9 31 I; 14 
37] 1 30] 3 24] 530} 7.34| 9 35 15 18 | 
41] 1 34] 3 280 5 34] 7 38] 9 39 15 22 | 
44) 1 37] 3 32| 5 38] 7 42| 9 43 15 26 | 
48] 1 41] 3 3% 543] 7 46] 9 46Þt 15 31 
52] 1 45] 3 49] 547] 7 50] 9 5c IS 35 | 
$5] 1 49] 3 44] $51] 7 54} 9 54 15 39 
59] 1 521 348] 5 55 7 53] 9 5801 15 43 
3} 1 56] 3 52] 5 59] 8 2/0 iſe 15 47 
6] 2 of 3 56] 6 43] $ 6j10 «x11 15 $2 
102 314 „ 6 7| $ 10/10 9 is 56 
13] 2 7 4 4\ 6 12] $ 14/10 12 16 © 
17] 2 11) 4 8 6 16] $ 18/10 16 16 4 
21] 2 15] 4 12| 6 20 8 2210 20 16 9 
244 2 19] 4 16] 6 24] 8 26010 23 16 1311$ 25 27 
28] 2 22] 4 20] 6 28 8 30/10 27 16 19118 2928 
32] 2 26] 4 24] 6 32] 8 3410 3 16 2111$ 34/29 
35 n 8 38010 34 16 26118 38 30 
o 391 432 8 4210 38 18 4231 


Tis Table is ſufficiently exact for finding, when any Star comes to the Meridian, in or- 
der to obtain the Latitude; but in all Calculations for determining the Longitude by Celeſtial 
Obſervations, the Sun's Right Aſcenſion and Declination muſt be taken out of the Nautical 
Almanac, as they are there calculated to a greater Degree of Accuracy, - 


N 2 


* 


| rt of the Right Aſcenſion and Declination of | 

| ſome of the principal fixed Stars, adapted to the be- 
ginning of the Year 1779, with their Annual Variation. 
1 - RightAicen. Ann. And. | 

| in Time Vari. Declination. | Vari, 
Names of the Stars. — Gans 
| „er 
Arietis - ff 4 1 54 45 213 337/22 24 34 2N|'7 64 + 
| Aldebaran, South Eye of the Bull - 4 23 15 513 427116 2 57 9N{8 32 + 
Poliux, Sovthern Twin - - 7 30 17 4/3 751128 32 36 FN 7 72— 
Regulus, the Lion's Heart = - 9 35 17 83 24113 2 23 6N|7 17 — 
Spica Virginis "x - 13 13 34 883 151110 © 4.65.18 97 + 
Antares, the Scorpion's Heart - 10 15 53 613 66725 55 22 9$.] 8 $9 + 
Altair in Aquila, the Eagle - 19 39 56 613 902 17 44 6N 8 40 + 
Capricorn - 8 „„ 613 346013 12 55 45119 40 — 
Fomalhaut, in the Mouth of Southern Fiſh 22 44 3 2 3 378 30 47 13 6S.118 07 = 
Pegafi Markab 5 — - [22 53 46 113 983014 1 10 8NU9 20 + 
Pegaſi Algenib, in the Wing — O 1 52 803 0813 57 7 NÄz0 4+ 
Cet i - — 3 | 2 50 45 92 1280 3 1241 NIA 80+ 
Capella; in Leſt Shoulder of Autiga 5 21 1/4 402045 44 42 3N| 5 28 + 
Rigel, in the Foot of Orion - 5 2 46 2/2 887] 8 28 16 18. 4 94 — | 
Taurus - - - 5 12 20 43 786028 24 8 gN| 4 24+ 
Orion, in the Eaſt Shoulder - 5 43 12 8/3 259] 7 20 46 6N| 1 56 + 
Sirius, in Great Dog's Mouth - 6 35 25 512 69016 25 5 .45,| 3 19+ 
Caſt.r, in Head Southern Twin - 7 13 55 613 876, 32 21 14 8NIU 6 80 — 
Procyon, in the Litile Dog - 7 26 27 713 205| 5 47 3 4N] 7. 42 — | 

Arcturus in Beotes bs - 7 4 29 42 82125 27: $£ gN 17 16 — 
Sagitarius - - - s 7 54 913 930/34 27 55 g95-| 0 72 — 
Schedar in the Breaſt of Caſſiopea - | © 28 3 2/3 3090|55 19 18 Nho + 
Pole Star in the Tail of the Little Bear 0 47 35 ol 500 88 7 30 Niue + 
Achernar, in the River Eridanus > 1 28 20 9/2 2656 21 56 5-.j18 
Almaack, in the Foot of Andromeda - 1 50 24 43 61/41 15 38 N1j1$ + 
Alg 1 in the Head of Meduſa - 2 54 11 313 3440 5 24 N[:!5 P 
Pleiades or Seven Stars in the Neck of theBull} 3 34 21 2/3 54/23 24 24 N|!2 + 
Canobus, in Poop of Ship Argo - 6 19 2 311 3452 34 55 52 T 
Cor Hyeras, or Alphara — — 9 16 43 81 9 7 42 30 A. 15 + | 
Dubbe, the North Pointer in the Great Bear [10 47 58 413 89062 56 22 Ning — 
South Star of Crofiers, Foot of the Crols. 12 14 29 803 22/61 52 27 8.20 + 
The Weſt Foot of Centaur © - 14 24 $7 614 4159 54 59 8. 16 —— 
The Head of Andromeda - bs 23 57 2 413 6027 52 13 No + 
Lyra, the Bright Star in the Harp 1 29 27 c 038 35 13 Na + |} 
JEridani = - = I 29 I 912 26 53 32 22 8. 18 + 
Coronae =» ” - 15 24 41-012 c|27 28 17 Nl[;2 _ 
Mirach, in Andromede's Ci:gle 6 © o 57 23 113 29/034 26 37 Ng + 
Bright Star in Oars of Ship Argo ” 9 10 43 0/9 7:168 48 53 Shi + 
Southern Scale of Libra - - 14 3850 203 1s 7 39 S.lto + 
Northern Scale of Libra - a 15 5 17 213 30 8 33 59 Shg + 
The Bright Star in Perſeus - - | 3 8 38 7/4 19/49 3 20 Nig + 


The firſt Ten Stars are uſed in the Nautical Almanac fer determining the Longitude dedu- 
ced from Doctor Bradley's Obſervations. All the Stars Right Aſcenſions are here reduced 
into Time, it being omitted in the Ephemeris for 1767. 


The Right Aſcenſions and Declinations aboye are ſufficiently exact for finding when any 
S'ar comes on the Merj4ian to fd the Latitude dy; but when uſed in determining the 
Loneitude, the Annual Vari:tion muſt be multi; lied by the Number o Yea's, fince 1779, 
and then adiled to, or ſubrrafted from the Right Aſcen ſion ang Declination, as mark: d in the 
* the Sum, or D.fference, will give the Right Aſcenſion and Declination for that 

Note, — Signifies Subtræction + Adcition, 


= © ww ZI = 


A Ir 


F 
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It is obvious, that by the Sun's Annual Motion, he is perpetually changing h's Declinz» 
tion and Right Aſcenſion, which is ſet down in the precedin: Table for the Noon of every 
Day at London; and may be reduced to any other Time or Merisian, as has been already 
ſhewn in finding the Longitude. ; ; ; 

By the Proceſſion of the Equinoxes, the fixed Stars are continually altering their Longi- 
tudes, Right Aſcenſions, and Declinations, the Alteration in Longitude is about 50 Seconds 
every Year; the Alteration in Right Aſcenſion and Decliration of ſome ot the principal 
fixed Stars are ſet down in the preceding Table for 1779; and their Annusl Variation, 
which being apolied to the Right Aſcenſion and Declination in the Table, by Addition or 
SubtraRion, gives the Right Aſcentrun and Declination f r ary ſucceeding Years. 

The Right Aſcenſion of the Sun, Moon, or Stars, is the Number of Degrees of the Equi- 
noctial that comes to the Meridian with them, counted from the firit Point of Aries. 

The Uſc of the Tables of the Right Aſcenfion of the Sun and Stars is to find the Time 
when any Star culminates, or is upon the Meridian on a given Day, / 


ö 


Look for the Right Aſcenſion of the Sun and Star in the preceding Table, and ſubtract 
the Sun's Right Aſcenſion from the Star's ; but if the Sun's Right Aſcenſion be greatef}, 
add 24 Hours to the Star's Right Afcenfion, and then ſubtract the Sun's from it, the Re- 
mainder will be the Time of the Star's coming tov the Meridian. 

When the Sun's Right Aſcenſion is leaft, the Star comes to the Meridian in the After- 
noon, but before Noon when the Sun's is greateſt 


22 4 ot a vw | E XxX A M FL Wm 
At what Time will the Star Arcturus be on At what Time will the Star Virgin's 
the Meridian of London, Dec. 1 ? Spike be on the Meridian of London, Sep- 

H. M. tember 1? 
Arcturus's Right Aſcenſion + 14 4 | H. M. 
22 24 © | Spica's Virginis's Right Aſcenſion 13 13 
m—— [Bun's Right Aſcenfion - - 10 42 


— - 16 30 | The Star culminates Afternoon 2 31 
— So the Stor Virgin's Spike comes to the 
* 21 34 | Meridian at London 31 Minutes alter Two 


122 -© in the Afternoon. 


Morning - - - 9 34 
That is, the Star Arcturus will be upon the 
Meridian of London 34 Minutes after Nine 
o'Clock in the Morning, The Seconds are | 
here rejected. 


To find what 8 7 will come upon the Meridian at any given Time. 
1 — 


Lee 2 UV : 

Add the Time from Nodn tgthe Right. Aſcgnſion of the Sun, the Sum will be the Right 

Aſcenſion of the Star requ be known; w which center the Table of the Star's 

Right Aſcenſion, and find what Star's Rigneydibenfion agrees with, or comes the neareſt to 
it, and that is the Star required. 115 Ab 


EXAMPLE A EP XA CP LMS 
I would know what Star would be on the What Star will be upon the Meridian of 
Meridian of London about Ten at Night, | London 30 Minutes paſt Four in the Morn» 
January 25 ? H. M. | ing, May 10? 
Sun's Right Aſcen. Jan. 25, at Noon 20 31 H. M. 
And for 10 Hours more — o 2 | Sun's Right Aſcen. May 9, at Noon, 3 « 
Given Time ic Hours P, M, 10 © | And for 16 Hours more 0 37 
I Given Time th zom. P. M. 16 30 


Sub. 24 © | Right Aſcenſion of Md Heaven 19 35 
rmo— | Anſwers nearly to Aquila 


Nearly anſwers to Sirius - 6 33 
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A TABLE of the Sun's DECLI NATION for the 


Years 1773, 1777, 1781, 1785, 1789, 1793, 1797. 
Firſt after LEAP-TEAR. 


Jan. { FRE June July [Aug. | Sept. 5 Nov, | Dec. | 
© * „ 
25 
South North North North North North South | 50utk}South 
D. M. D. M. D. M M. D. M. D. M. D. M. O. M O. M. D. M- 
122 58 7 19] 4 45 93 (%% 54\ 3 5] 3 26114 4021 $6 
222 5; 6 565 10 1723 21'7 39] 7 43] 3 49/4 59122 5 
3 22 40 | 6 5 34 2422 57117 23] 7 21] 4 12/5 17122 14 
422 40 6 5 57 31022 5 % 7 © 59] 4 35/15 30/22 22 
522 33 5 6 19 38022 46016 51] 6 37] 4 58115 54122 29 
6 22 26 5 6 42 4422 40/16 34] 6 14] 5 22116 12j22 36 
722 18 5 7 50 22 33/16 18] 5 52] 5 45116 30022 43 
8 22 10 4 7 27 55122 2-116 ] 5 29] 6 $116 47/22 49 
9 22 O1 44 7 49 22 195 43] 5 6/ 6 30] 7 4422 55 
10:21 52 3 8 11 23 5/22 125 2% 4 44] 6 53117 21123 © 
1121 42 | 3 8 33 23 9/22 4jis / 427 16117 38123 3 
12,21 33 3 8 55 13/21 56/14 F0 3 538 7 28117 54123 10 
1321 22 2 9 178 16021 47/14 31] 3 35} 8 118 10023 14 
1421 21 2 9 38 1921 38/14 13] 3 12] 8 23018 26023 17 
Is 21 0 1 8210 © 2221 28/13 54 2 43] 3 46/18 41023 20 
10,20 44 | 1 10 21 24121 18113 35] 2 25 81138 5023 23 
17 20 37 I 5110 42 25/21 6/73 16} 2 2| 9 3olrg 123 25 
18 20 24 O 11 ' 9 27 20 58112 560 1 29} 9 52/19 25123 26 
19 20 12 o 17111 24 2.3 28/20 47112 37] 115/10 13019 39123 27 
20 19 55 N. 6j11 44 23 28120 35/2 17] © $2110 35/19 52123 28 
21119 45 is 5 23 28/10 24/11 57] © 29/0 56/20 6/23 28 
22019 31 I2 25 28 20 12111 37} 0 $11 18120 18123 28 
230˙%9 17 12 45 23 27/20 Ot 1658. 181 39120 3/23 27 
24/19 3 ty 4 26119 47/10 56} o 42j12 c|2o 43123 26 
25018 45 13 24 24/19 34/10 35] 1 $12 20129 55123 24 
26018 32 13 43 22019 21/10 14) 1 29/12 41/21 (123 22 
27118 17 14 2 20119 71 9 53] 1 52113 1/21 1723 19 
28018 1 14 2) 17!118 53] 9 32] 2 15413 27{21 279 23 16 
29117 45 14 40 14/18 39] 9 20] > 39]13 4/1 37:23 13 
30137 23 14 52 10018 — 8 49] 3 2114 1121 4723 9 
31117 In (18 10] $ 27 I4 20 az 4 


— << — — 


( 95 ) 


hong 
A TABLE of the Svun's Dzciinartion for the 


Years 1774, 1778, 1782, 1786, 1790, 1794, 1798. 


Each being the Second after Leay-YEAR. 


—— 


| * Feb. | Mar. PRES May |Ju ne] July | Aug. | Sept. | OR. | Nov. | Dec. 


t —_ —— 


South|Sout h|South North |North {North North North [North | South { South [South | - 


© WO FE — } oo | co | 


| 1D. .o. M.{D, M. D. M. p. M. p. * D. M. p. M.. b. u. b. M.|D. M. 
4 


| 


[22 59116 58 


1 725 4 42/15 12422 7/23 7117 $$} 8 10] 3 20114 35|21"54 
2122 54116 41] 7 15 5125 3022 15/23 3/17 43] 7 45] 3 43114 42 3 
3422 48116 23] 6 39! 5 2815 47/22 23/22 58/17 27] 7 26] 4 7{i5 23 02 
4022 42116 5/6 16] 5 51/16 5122 300/22 53117 11} 7 4] 4 3-115 32122 20 
_$]z2 35|15 47] 5 53! 6 14/76 22/22 36/22 47116 55] 6 42 4 53/15 5A 22 27 
22 2715 29] 5 29 6 37116 39022 43/22 42/16 35] 6 20] 5 16 16 8422 3 
7122 20% 5 10] 5 6 6 59/16 36/22 438/22 35116 23] 5 57] 5 39110 26122 41 
8122 1204 51] 4 43 7 21117 12022 54/22 28016 $5] 5 34] 6 2116 43122 48 
| 9[22 34 32| 4 19) 7 44/17 2822 59]22 21/15 47] 5 13] 6 25|17 oan 5 
1001 84/4 12 3 56] 8 6117 44/23 42 14/15 39] 4 49] 64/7 12/2 59] 
11121 45013 92 3 32] $ 28/17 59/21 8/22 605 12] 4 26] 7 11]17 34125 4 
12421 35/13 32] 3 9 8 50118 14023 12021 58114 54] 4 3] 7 33117 $13 8 
1321 25/13 12] 2 45] 9 121/10 29123 T5}21 40114 36 140 7 $0118 5123 12 
14121 14j12 52] 2 21] 9 33/18 44123 18021 404 17] 3 17 8 1818 2223 „ 1 
12 31] 1 58! 9 $5118 88/3 21/1 311 58} 2 54] 8408 37143 25 
16120 52112 10| 1 :410 16019 12123 23021 21113 a9] 2 31] 9 3118 5223 22 
17132 40/LT 45! 1 1010 37jig 25123 25/21 11417 29 27 9 24119 7423 24 
18/20 28/11 25] 0 47 10 58/9 30/23 26021 u 1} 1 


44 9 47119 22|23 26] 
19420 1511 70 23/11 19119 $2|23-27]:0 49/12 41] 1 21119 319 36123 27 
120j20 2110 45 N. 101 39jz0 4/23 28120 380/72 2: © $7410 30119 49123 8 
21119 48/0 23} © 24/12 20 16023 28[20 27/12 2] 0 340 $1120 N 99. 25 
22119 35/0 2 49012 25% 28023 2820 1511 411 © 111 23120 15623 2 
23109 2169 4/1 12/12 49/20 40123 27/20 3/11 216. 131 34/20 28123 27 
2419 6/9 17/1 35113 90 51123 2609 500 23] © 36/1 552 4 [23 26 
25118 51] 3 55) 1 5113 19121 2123 2801 27/1 4% [ 15120 $2123 26 
26118 36 $ 33] 13 3921 1223 43]i9 24/10 19 IT 36f21 123 25 
2718 21 8 10 
28118 f 7 48 
29,17 49 | 
[30/17 32 | 


1 2 
13 5021 22/23 21/19 10/9 3 1 4612 $0121 14/23 26 
14 17/21 32/23 18j18 57] 9 27] 2 103 1721 B5{23 17 
14 35/21 41/23 25118 42] 9 15} 2 3313 3621 35/23 14 
14 5421 go/a3 11118 28 2 $7113 $6121 45/23 Ic 

— 2 (iq 6] ſoy 


| 


81 


7 [ 
| | 
| 1 
A TABLE of the Sux's Dtctixation for the 
| 
Years 1775, 1779, 1783, 1787, 1791, 1795, 1799. 
Third after LEAP-VYEAR. 
N Jan. * _ ry Dec. 
E 
9465 Sant — | — 
1 South | South North North South 
128 | 2 
2 | | 
D. M. D. M. D. NI. D, M. D, M. D.M.! 
1123 017 2 22 8/23 8 21 32 
| 2122 55/16 45 22 15123 4:17 46 22 1 
3422 49 10 28 22 21122 5917 22 20 
422 43/16 1c 22 28022 54 22 18 
322 3615 <1 22 35122 49 22 2 
7122 15 33 22 41122 43 22 33 
7122 15 14 22 47122 37 22 40 
6122 15 55 22 $3122 30 22 46 
9122 8/14 3 22 $5122 23 22 $2 
10/1 56114 17 23. 3123 16 22 58 
11/21 4813 57 23 722 8 23 3 
12121 13 37 23 11] 21 © 3 7 
13021 $3 1, 23 15121 51 23 12 
14/21 17/12 57 123 18121 42 23 15 
1521 602 36 23 2021 33 23 19 
76 20 54412 15 5 23 23021 23 23 21 
17/20 43/11 54] 1 16 23 25121 13 23 24 
18120 3 33 2 52 523 Tor 311 23 25 
19,20 18011210 2 23 27120 52 23 2 
— — 10 50 23 25.0 41 23 28 
219 52110 29 23 28120 29 23 28 
22 19 38110 7 23 2820 18 23 28 
2319 24] 9 45 23 27129 6 23 28 
$24.19 10] 9 23 23 2719 53 23 27 
125113 551 9 2 23 25'r1 45) 23 25, 
126113 40] 8 32 olz3 23/19 27 23 23 
* 24j 8 16 94 23 21019 14 23 21 
28 18 % 7 53 23 1$jig © 23 18 
29417 53 23 1518 46 23 14 
30,17 30 23 1218 31 23 11 
3117 19 18 17 23 8 
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A TABLE of the Sun's DzciinatiOn for the 


Years 1776, 1780, 1784, 1788, 1792, 1796, 1800, 


Each being LEAPT- YEAR. 


1-3 | 
Jan. Feb. | Mar. |April} May | Jun | Jul, | Aug. | Sept. | Ot. | Nov. | Dec. 
S — — Om — rather [BS ; — — — — 
south South. Sobth. North ort [North North North 18 South | South IS uth 
* — — — — . — — — — 
7 M. D. M. D. M. D. M. D. M. D. M. D. M. D. M. D. M. D, M. D. M. D. M. 
123 2% 7 7 14] + 53,15 212 111234 5% f8 of 3 3/4 44[21 $9 
2022 57/16 50 6 52| 5 16/15 38/23 29123 117 35] 7 38} 3 55115 322 7 
322 g1]16 32] 6 28] 5 39,15 56/22 26022 56/17 19] 7 16] 4 18015 22122 16 
4422 +5 16 15 6 5 6 I. 13422 33/22 go[l7 3 6 54] 4 41115 4022 24 
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A TABLE of the Variation of the Sun's DsCLINATION to 
every 10 Degrees of Longitude, 

ä DzGazEs of LonGiTuDs ſrom the MEzx1Dian of Lonpon, £24 
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To find the Sow's DEcLINATION by the foregoing TABLES. 


ACH Page of the foregoing Tables contains the Sun's Declination for the Years that it 
is marked with at the Top, and is divided into thirteen Columns; the firſt of which to 
the Left Hand ſhews the Day of the Month, and the other Twelve the Months of the Year, 
ſo that if it be required to find the Sun's Declination for any Day ; ſuppoſe for Example, on 
the 21ſt of Auguſt, 1779 : Firſt, I look for that Table that has 1779 at the Top of it, and 
then right againſt the 21ſt Day of the Month, and under Auguſt, I find 12,7, which ſhews 
the Sun's Declination to be 12 Degrees 7 Minutes North; according to the Title at the Top 
of the Column, | / 
The Sun's Declination in theſe Tables being calculated for the Meridian of London, if you 
mould be conſiderably to the Eaſtward or to the Weſtward of London; it* will cauſe ſome 
Alteration in it; to correct which, the | 

Table of the Variation 6f the Sun's Declination is to be uſed as follows: 

Firſt, Look out the Declination for the given Day of the Month, and for the Day follow- 
ing it, and ſubtract the Leſſer from the Greater, the Remainder is the Daily Variation, 

Second, Obſerve whether the Declination be increafing or decreaſing, which yeu may 
know thus: If the Declination for the Day following the given Day be greateſt, then it is 
increaſing ; but if it be leaſt, it is decreaſing, | 

Third, Look for the Daily Variation in the firſt Column of the Table, and ſee what Num- 
ber ſtands right againſt it, and under the given Degrees of Longitude ; which Number is to 
be uſed as follows, 

If the Difference of Longitude be Eaſterly, and the Declination increaſing, it muſt be ſub- 
tracted from the Declination found in the Tables for the given Day; but if the Declination 
be decreaſing, it muſt be added. 0 

If the Difference of Longitude be Weſterly, and the Declination increaſing, it muſt be 
added; bu: if the Declination be decreaſing, it muſt be ſubtracted; the Sum in one Caſe, and 
the Remainder in the other, will be the Sun's Declination at Noon in the Longitude re- 
quired, | 
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Suppoſe on der 10, 1779, ® Ship in Longitude 64 Degrees Weſt of London ; what 


is the dun' true Declination when on the Ship's Meridian? 


D. M. And becauſe the Declin. is decreafing, the 

Decl. at London Sept. 10, 1779, 4 54N. Difference muſt be ſubtracted z there- 

Ditto at London Sept. 11, 4 32N. fore oppoſite to 22, and under 60 De- 

| grees of Longitude ſtands 4 Minutes, 

Daily Variation of Declination 22 Miles which ſubtracted from 4® 545 gives 48 
50% the Declin. at the Ship. 


Again, ſuppoſe in Longitude 89 Degrees Eaſt, on March zoth, 1787, what is the Sun's 
Declination ? Here the Daily Difference is 24. 


5 D. M. Since the Declination is increaſing, and the Longi · 
Sun's Decl. March 20, o SN. tude Eaſt, it muſt be ſubtrafted, and the Re- 
Variation for 100 Degrees 8 mainder being nothing, ſhews that the Sun is 


the Equinoctial at the Ship's Meridian, 
Declination at Noon at Ship © © 2 — 


In like Manner may the Declination be fitted to any Meridian; but it ſometimes ha 
that the Declination is wanted when the Sun is not upon the Meridian: In ſuch Caſes it is 
beſt to find the Declination for the preceding and following Noons, and take the Difference, 
and then ſay, as 24 Hours is to that Difference, ſo is the Hours from Noon to a Fourth 
Number, which being added or ſubtracted, according as the Declination is increaſing or de- 
creaſing, and the Time being in the Fore or Afternoon, gives the Sun's Declination for the 
given Time. 


Suppoſe it were required tc find the Sun's Declination on April 14, 1791, at 8 Hours 6 
Minutes in the Morning. 


Firſt, I look in the Tables for the Sun's Declination, April rs, 1791, and find it to be 
99 40“; and when I look for it April 14, and find it to be 9® 28'; the Daily Difference is 
22 Minutes: Then I ſay, as 24 Hours is to 22 Minutes, ſo is 20 H. 55 M. the Time elapied 
fince laſt Noon, to 19 Minutes, which added to 9 28”, becauſe the Declination is increaſing, 
gives 99 47 for the Declination at the given Time; but had the Declination been decreaſing, 
the 19 Minutes muſt have been. ſubtracted, 

Ialike Manner the Declination is found for any Hour of the Day, and under any Meridian, 
for you have nothing more to do, than to reduce the Difference of Longitude into Time, and 
add to, or ſubtract it from the given Time, according as the Longitude is Eaſt or Weſt, 

and then find the Declination as above. 


The Declinations have been carefully compared with the Nautical Almanac, and 
ed to the neareſt Minute, which is of ſufficient Exactneſe for determining the Latitude 
Obſervation ; but, in finding the Time, in order to determine the Longitnde, the Declins- 
* be taken out of the Nautical Almanac, it being there calculated to Minutes 
aud Seconds. | 
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| Ot Logarithmic Sines, Tangents, and Secants, to every Point and | 
— ; Quarter Point of the — 2. | 
ann | . 
S | Sines. Co-ſines, Tangents. Co-tang, | Seeants. ——_— 5 
— 27 | 3 
| & | ©. 0009010, 09000| . 00000] Infinite. 10. oog Infinite 9 
| © 4 8. 69079] 9.99947! 8. 69131011. 3086710. 0053011. 3092107 I 
o 2| 8-991 30 9. 99790 8. 993401 1. 00660|10.'00210|11. 00870| 7 4 
| © 2] 9. 16652} g, 99527 9-17124/10. 8287510. 00473110. 833480 7 
IS 9. 29024. 9 9- 99157 9. 298366; 10. 70134110, 00843110. 70976, 7 
7 10 9. 26767 9.98679 9. 30878 10. 121010. 01321010. 614430 6 4 
1 2 — 46282] 9. 98069 9.48194 10. 51806110. 0191210. 63717]6 2 
1 9527499. 9: 97385 9. 55365 0; 44659100 0201610. 47251 6 2 
1 — — — 
2 | 9- 58284] 9. 9. 96563 9. 61722 e. 03438010. 417700 6 
2. 3 9. 63099 9. 95616 9. 67482010. 32518110. 044384110. 36901| 54 
2 9. 67339} 9. 945434 9. 72796110. 27204010. 0545710. 32661 5 ; 
2 4] 9: 71104] 9. 93335 9. 77770010. 2223000. 0666510. 28898 5 + 
ISS ——_____ www www. cow —— 
3 ol 9- 74474} 9. 99859. 52489110. 1751110. 0801570. 25526 5 
3 3 9.77503 9. 90483 9. 87020{10. 1298010. 09517110. 2247 4 3 
3 980236 9. 88819] 9.91417|10. 0858310. 1118110. 19794 4 2 
3 9.82708 g. 86979 9 95729 10. 04270110. 13021 10. 17292 4 4 
4 | 9. 84948; 9. 84948 10. 0200] io. ooo. 1505 2j10. 15052 4 
| |Co-fnes. [3 nes. | Co- tang. [Tangents Co- ſecant Secants | | 
A Table of Logarithms from 1 7 120. 
LEW: ©. _ Log. . o.] Log. | No, | Log . [No. | Log. No. | Log. 
| 1 o. o 21 . 32222 41 |1. 61278 61 1.78533 41 7: 90348 101 [2.00432 
2 | 0.30103] 22 | 34242| 42 | 62325] 62 | 79239| 8297387102 0060 
3 |0.47712| 23 | 36173] 43 | 63347] 63 | 75924] 83 97908103] or284 
0. 60206| 24 | 38021 44 | 64345} 64 | 50618] 54 | 92428/104 | 01704 
: ; 9. 699897 28 39794 45 65321 65 81291 5 92942105 82119 
" 6 [0.77815| 26 4149 46 66276 66 | 81954] 86 93450006 [ 62531 
7. 845100 27 | 43136] 47 672100 67 82607 87 93952[107 | 02939 
8 [0.90309] 28 | 44716] 43 | 68124] 6883251 88 | gaaas!rog 03342 
9 |0.95424| 29 | 46240] 49 | 69020] 69 22825 5g | 94939|icg | 03344 
10 | x. o 30 | 47712] 50 | 69397) 70 | 84510 go _ $5424|100 | 04339 
11 | 3.04139 31 1. 491360 51 [1.70757] 71 j1.55126| g1 11,95904[i111 . 04532 
12 07918 32 $OGI5| 52 71600] 72 | 85733 g2 | 96379112 64922 
13 11394 33 | 58151] 53 | 72428] 73 86332 93 | 962481113 | 0530 
14 | 74613] 34 | $3145] 54 73239 74 26923 94 | 97313|114 | 05690 
is| 13609 35 544% 55 | 74936] 75 | 52506 95 | 9777215 06676 
16 20412 36 | 55630} 56 | 74819] 70 | 88-81) 96 | 982271116 06446 
I 23045 37 | 56820} 57 | 75587| 77 88649 97 | g8677/117 | 06819 
8 25527 32 | 57978 53 [ 7634378 | 89209 98 991230118 ©5188 
19 27875 39 | £9106; 5977085 79 | 89763 gg 95963|119 9 5850 
20 | 30103 40 — 60 2281 80 903.9 100 [2. 200001 120 11 222 


Difference of Latitude and Departure for! Point 
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Difference of Latitude and 


Departure for } Point. 
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— — m_—_— — —— uu — — — \. — cm ——— 
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1918.8 2.8 74] 73-1 11.6 || 39 137.529. 49 ä pt 59 256.2) 38 q 
2019.82. 30 79.1}11.7 || 491 135-5122 5i\[2c0 197-3$129-3 60} 2537.21 38-1 
1112. 8863-1] 51 80. 111.9 AT 20.7 \1201| 198. $4 29-5 261 58-2138 3 
22121. 803. 2 82 81. 112.0 |} 421405 20.8 21199.$)29.6]} 6-1259-1 33.4 
| 3j22+7 03.4 83 82. 112.2 431414 21.0 oz 129 8129.8 61260 74 
2423. 7193-5] 84 83.112.3 44142˙4 211 41201-3195 64/201.1038. 
25\24+7 23.7 8:3 $4-1| 12-5} 4 143-41 24-31] 05]? 2 8 . ij} 65\262.1) 38-5 
204257 03.8] $6 $5.1|12.6 46 \ 144-4) 21-4 | 061203 30.2 60 263. 1 39. 4 
27120. 794 87 de. 28 47|145-4| 21-0 o7 1594+ 7] 30+ 5) 671264. 11 39-2 
2827. 7194-1] 88 27.9 48 |196.4\ 21-7 03 1295-7 30. 5 68| 65-11 39-3 
2928.74.30 88,13. 88. 218 0g 29%. 7| 30-6}} 69(260. 1 39-4 
3022.27 04.4], gol 89.0 13-2 8 128.4 — — 207." 30.8 70\:67-11 39- 
311 3” 7194-5 91 90.0113-3 151 140.4 221 | 211 1295-7 30-9] 271 . 19 
3231.7 04-702 91.0113. 5 52 150. 322˙3 121209.7 131 722 9.9! 39-9 
33 32.6 04.8 9 92.013. 33 151.322.4013 219.731.2 730270. 040.0 
3433.65.00 94/9 3˙8 34152. 3022.6 14134 7412708 40.2 
35134-61051 | 95 94.0 13.9 | 55115331327 | 74.7 31.50 751272-014-3 
36] 25-6195+3]| 96 95.0] 14-1 c6\154-3122+9 161213-7 31 7\ 761273-0 149 
| 37 30. 6 05-4}\| 97 95-91 14-2 57 158.3 23.0 17 214.0 31-5 77 274.0 40 
38 37˙6 05.61] 98 96.9114-4 58 156.3 23.218 215632 0 781275-0149 
19 36.6.9 97-9114-51} $91157:3123-31 0 216.6 32 1 79270-0145 
40 | 39- 6125-9 100| 98.9 14.7 (1.621 .152-3 23. 5 2» 2 2 3222 41 
740. 66. — 99.97. 51615922325 118 6 3:.4\[1811277-9| 41-2 
4241.5 96. 2 02100. 915 62 100.2 23.8] 22 219.6 32.6 52 278.9141 
43|142-5 90.3 | 03 [101.9]15-1 63!/161.2123-9}} 23 220.6 327 $31279-9 10 
2 85.5 06. 504102. 915.3 64 162.2 24 ol 241221-6| 32-5 84 \280.9|41 
| 45144-5 06. 6j| 05|103-6 [15-4 65| 163.2] 24-2||- 25 221.6 33.0] 8528.41 
46 145-5 06. 7/06 104.8]15.5 66\ 164. 2} 24-3 261223.5 33-1 86128941. 
47 40. 56.9 07110 815.71 67] 165-2124-5}} 27 224-5|133-3i| £71253-9142-1 
4847.57. os 106.815. 8 68 165.21 24.6 288225˙58033˙4 381284 142.3 
49048. 57. 21 7.816. 65 167.224.829 226.5 3382879424 
5049-5 07-3 1011c8.8 16.1 22 — 22 22 227.5 332.28 286 842. 
5150. 407.8011 109.816.317 169. 1125-1 231 228. 5|33- 291 {$7.81 42-7 
$2|51.4 ©7 61 121110. 816.41 721 170-17 25.2 32 229. 5 34. 92 288.942 
53 52.407,80 13)111-5 16.6 731171. 1] 25:4] 33 230.5 34˙2 911\289.3| 43-0] | 
5453.407914 112.8167 74] 172-11 25-5}| 35 231.5 34-3] 94 290.8 43-1 
$5|54-4|08.11) 151113-7 [16-91] 75 173.1023. 3512324. 34-51] 95129181 43-3 
5555.4 08.2 16 114.717. 7611741 28.8 361233-4\ 34-61] 99 292-8|43 
57 56. 408.4 17 [115-7 [37:2 -»| 175.1] 26.0] 37 234.4 34-51] 9712933143 
58] 57+4|08. 5 1$|1r16.7117-3]} 78 176.1126. 1 38 235-4 349/98 294-8 | 43-7 
59 52. 4108.6 19!117.71]17+5 791] 177-1 26.3] 39 136.4 35-0j| 99 295-8] 43 
| 60] 59-4 08.8 | 20 118.77. 2 26.41 0 2 300 296.3; 44-0 
Dif} Dep | Lat E Dep Tit [Dial Dep ep \| Diſt! Dep 1 Dift | Der | Lat 
Aa 2 for 7 + Points. 


* : 
: — 
- P_ 
b... q — Y N 9 
8 24331 - the 
* - — — - 
RICE. get — » 4 


— „ 


—_ ©. by 
_— 


— 


IT — — 
.* —_ — 


Difference of Latitude and Deperture for 1 Point. 


Dig Ta | D->WDR&, Lat Lat Dep | Diſt} Lat { Dep 
1 59 811.9121 2 177.5 35.3 236. 3 47.0 
2120.4 60. 812.1 22119. 23. 8 178.5 35-5 237. 34.2 
3172.9 00. 6 6.8112. 3 23 120. + ay © 179.5 35.7 238. 31 47-4 

1453.90. 8 62. 8 14.5 2401216 180.4 35-9 239. 347. 
514.901. 0 63. 712.7 25122. 6 181.436.1 240. 3 47.8 
61 5. 2 6 2712.9 20123. 52 182.4 | 36.3 241.2| 48.0 
716.991. 4 65. 713. 1 27124. 5 | 183.436. 5 242. 20 48. 2 
8 [o. 8 ſot. 6 65.7 13.3 280125. 5 184.436. 7 243.2 48.4 
908.801. 8 67.7113. 5 291] 126.5; 185.3] 39.9 244. 2| 48.6 

10 09.8102.0 68.6[13-7/| 30/1275 186.3 2. 45. 48.8 

1110. 8 [oz. 1 69.3.9 /] 310128. 5 187.137. 3 246.1] 49.0 
8 oz. 3 70. 614.0 32129. 5 188. 337. 5 247-1] 49.2 
7102. 5 71.6142 0.33/138.4 189.3] 37-7 248.1} 49.4 
7 102. 7 72.6]14.4]] 3411314 190.237. 9 49.149. 6 
7 oa. 9 73.6 14.6 ps 132.4 191-2 | 38-0 250.1| 49.8 

03. 1 74.5 [14.8] 360133.4 192.238. 2 251. 2 
03. 3 75.515. 0 1. 193.2 | 38.4 252. 1 50.1 
3.5 E: 38 135.3 194-2 |38.6 253-O| 50.3 
13-7 77.5 154% 39,130-3 195.2 | 38.8 254-0| 50. 5 
03-9 78.5.6 2 196.139. 0 255.9] 50. 7 
04.1 79. 415. 8 147 138.3 197.1 | 39-2 256. 00 50.9 
94.3 80. 416.0 42 129.3 198. 1] 39.4 256.9] 51.1 
04+ 5 81.416. 2 431140. 2 199.1} 39-6 257-9] 51.3 
04.7 82. 416.4 441141.2 200.1 139.8 258. 951.5 
04. 9 83.4 16.6 45/142.2 5201. go. o 259.951. 7 
05'1 84. 316.8 46{143.2 202.040. 2 200. 951.9 
05 3 85. 317. 0 47144. 2 -|203.0 | 40. 261. 852. f 
05. 5 86. 317.2 480145128. 204.0 | 40. 6 262. 852. 3 
5-3 37. 31.4 49] 146.1 205. 040. 263. 852. 5 
05.9 88. 317. 6 50 147-1 205.941. o 264.8 52.7 
5. $9.2 7. 8151 148.1 206.941. 265.8 52.9 
90. 2 18. 00 52] 149-1 207.941. 4 266.7 53-1 
91.2 18. 1 53} 150. c 208.941. 6 267.7 53-3! 

92.2 13. 3 54151. o 209.9 41.8 208.7| 53-5 

93-2 |18. 3 551152 © 210. 842. o 269.7 53-7 
94.118. 56/153. o 211.842. 1 270.7 53-9] 
95.118. 9 57/154. 0 212.8 [42.5 271.0 54.0 
96. 119. 10 580154. o 213.842. 6 272. 6 54+2 | 

97-1119. 30 59j155-9 214.8 [42.7 273.0] 54-4 

08.1 I9.5 _bo 156. 9 215.7 42. 274. 654. 6 

gg" 1 119.7|1161}157.9131. 216.7 | 43- 275.6] 54-5 

100. 019.9 62]158.91]31. 217.243. 276. 51 55. 0 

101.0 20. 1 63159. 831. 3218.7 43. 277.5552 

tog. o 20. 3 64160. 832. 219.7437 278. 5 55-4 

103-0 20. 5 65161. 832.2 25/220. 643.9 229.50 55-0 

104.0 20. 7 660162. 832.4 221.644. 1 280. 5 55.3 

104 920.9 671163. 832. 6 222.6 44.3 281.4] 56.0 

105 921.1 68/164. 732.8 223.6 44-5 282. 4j 50.2 

106.9 21.3 691155.7[33-0 224.6 [44=7 85283. 4| 56.4 
107.921. 21.5! _70 166.7 K8.2 25. 644.9 „84. 456. 6 

106.9 21.7]1710167.7 226. 545-1 85•4/56.8 

109. 821.9 721168,7 227. 545. 286. | $7.0 

110.8 22.00 73| 169.7 228. 545. 3287. 21 57.2 

111. 822.2 74/70. 0 229. 545. 288.3] 57.3 

112. 822.4 75| 191.6 239. 545. 289.5 57.0 
113.822. 6½ 76/172. 9 231. 440.0 290.3 $7.8 

114.7 [22.8 771173.6 232. 4| 46.2 291. 3]. 58.0 
115.7 123.0! 781 174.6 233- 4| 46. 292.2| 53.1} 

116.7 23.2 79} 175+5 234. 4| 46. 293.258. 

117.7 4089 176.5 235. 4146.8 294.2] 58.5, 

Dep Ter Din Dey Dep I Lat Ta br Dep.! Lat 


for 7 Points 
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Difference of Latitude and De partare for 1 Point. 


TDi: Lat Dep || Diit Lat Dep Ulf Lat Dep y _ Lat 5 Diit, Lat 

—o1.o|co.2}| 61] 59.2 14.8] 121] 117-4[29.4}1811175.6|44.0]} 2411233» 

21.9 0. 5 62 60.1] 15-1)} 22} 118.3129. 1 82170. 544.2 421234 7 

3192.9 co. 7 63 61. 1 15-31 2311193 29.9 83 177.5 44.5 431235. 

463.9. 64 2. 115, %% 24/120. 330 10 84 173.5 44. 741236. 

5 4. 01.2 65 63 I 15.8 254 $21.3 J--4 85 179.5 452 45217 

bos. 801. 5 66 64. 016.0 26122. 230. 4 86 [159.4| 45.2} 4238.6 

765.8017 67 65. 16.3 2723.20.90 87181 4/45¼4 47j239- 6 

8 ſo. 8 ot. 9 68] 66. 016. 5% 28 124.231 $3 182.4 45.7 480245. 

98 702.2 69] 66. 916.8 2912513130 8983.345˙ 9 4641. 

10 b. 7 02.4 70| . 9 27-0lf 30 126. 1 _ 90184. 3 46. 2 5 42. 5 
111 7| 02.7 71] £8.9|[17-3Jj[131| 127-1 31.8 161 185. 3 460.4125143. 
1211. 6 2.9 72 69.8 1 32 128.0 321 92 186. 2 46.7 5244. 

13112 6103.21 73 7122 33 129.032.310 93 187. 2 $0.9 53445: 

14 13.6.4 74] 71-8! 8.0 34/130. 032. 6 „4188.27. 1 541246 
15 14. 60; 61 75 72.818. 2 351131.0 32.8] 95189. 247.4 547. 
| 16115. $103-9f}, 7] 73-7 18. 5 36|131.9]3z3-o}} 66190. 147. %% $6j:48- 

17 6. 5104-1 77] 74-7 {25-71} 3714132+91 33-31} 97911479 7b. 

18117. 51 04.4} 78) 75-7129-2]] 331133-9133-5|]| 892.1481 $51250-3 
| 1918.4 04-6 |} 79] 76.6192 34|134-5[33-3]} $91193-0 48.4 $9[251-2 
2019. 404.9 80 22.509.403 L 34-2] 10> | 194+ 48.6 601: 52 
21 70.4 05.1 81) 78.6]19.71[14t| 139.8134. 3|[101 [195-0] 4848 26112 63.2 
1221. 3005.3 82 79-5|19-9]} 421137: 7134-5} 021195-9149-1 62]254.1 
2322.3 05 6 83] 80. 5 2. 2 431 135-7134+-7]| 03] 196-9] 49-3] £312 55+! 
2423.3 05.8] 84] $4.5|20-4|| 44|139-7135-9|| 041 197-9] 49-6]} 644256-1 
2524 3 c. 1 55] 82. 528, 7 45| 140-7135-2}} o5 199.9 49-8] 65[257.1 
2025. 2 00.3 86] 83.429. 9 4147. 635=5 6199-8 5. 1 66 258 
2726. 2 06.6] 57] 84.421. 1 47 1142-6 35-71] 07 |209-8] 50. 3 6712 55.0 
28[27.2| 06.3 || 88] 85. 42.4 48{143-6136.0]] o8 [201.850 5 6865.0 
2928.1 07.0 85] 86. 321.6 49144. 53 09202. 70.8 641260.9 
309. 17.3 2% 87.3.2 [(A. 10203-7151 70 61.9 
31030. 1] 07.5 || 91] 88.322 1081146. 5372120475137 62. 9 
32031. o 07.8} 92 89 2 W 521474 36.9 12 205.6 31. 5 2 63. 
3332.0 8.0 9 90.2720 53 1148.4 7.2] 1326. 651.80 73}:64.8 
343. 008. 3 9491.2 22.8 5% 49,437. 4 14207652. 741:65-8 

3534.0 08. 6 95| 92.223-1/ 5515˙4]37•27JI 15 208.652. 21 756 8 
3634. 9 08.79% 93-13-31] 8%½51,3 2-9 16289. 552.5 79 [267-7 
37 135-9] O9. 0 97] 941 23.6 57152. 3138.2 17215527 72 63.7 

3835.9 09. 2 98/95. 123.80 58153. 338.4 18211553. 78 {26947 
39 37. 8 og. 5 99] 90.0 24.1}! 59154. 2 38.0 191212.4153-.2 76 — 
40138. 809.7100 97.0|24-3j GO 2 35.9 20|213-4| 53.51 $0 Lon 6 
41139+3| lo. 101 g8.0|24+5 i61]156.2|39.1]|[221 [214.4] 53-7 [251 ]272- 
| 4: 40.7| 10.2|} 02 98.9|24-3j| 62|[157.1139-4\ 2212153] 53-91} 821273 
4341.7 10.4 || 03] 99.9{25-0}} 63ji58.1139-0)} 231216.3| 54-2 331274 
4442.7 19.7 4100. 9 25.3 54 159.139½9 / 241217 3544 3447 
4543.7 10.9 [ 05101. 9 25˙5 3160. 14. 1 25|218.3] 54.7 cl 76 
46 [44.6] 11.2 || 06]102.8|25-8|| 60 161,0 [40.3 26 219.2 54.91 8277 
147 45.661141 0703.8 26.0 67 162.0 [0.6 27220. 255. 2 87 1278 
48146.6| 11.7 08/104. 826.2 6163.00. 8 25[221.2| 55.4 88 [279 | 
49 47.5.9 609057 26.5 69163.9 41.1 29222. 153.6 5 . 
40 4. 5 12 2|| 1101106. 7|26.7}} 701 164.9 |41-2]| 30 1223-1] 55-9j} 90 [281 oP 
e e ee e e ales 
5159.5 12.4111 7.7 7.171524 [231 1224.1] 56. 142911292. 3170.7 
525. 412.6 121105.6|27-2|} 72 166.8 [41.8 32225. 056. ) 92 283 271.0 
53051. 412.9 13109. 627. 5 7167. [42.0 3:|226.0| 55.60 931"54.2[71.2 
5451.4 13.1 14/110. 627.7 74 168.842. 3 34227. 56.9 9485/2714 

5553.4 13.4 151111.6|27-9]} 75] 169-8 [42-5}} 35|228-0| 57-1] 95 286.2|71.7 
56 54. 313.6 16112. 528.2 76 170.7 [42.362 8. 957.3 96587. 171.9 
157155. 3013.9 71. 528.40 727.743. 0 321229. 57.60 971288. 172.2 
58 5. 3 14.1 18[114.5|28-7}} 781 172.7 43.30 38]220.9] 57.80 981259. 1172.4 
59|57.2114-3)] 19]115.4 [28.9] "91 173.6 143-S/] 391 231-85] 5*. 11] 991290-0 172-7 
60 158. 214.61 20|116.4 20. $01 174.6 43-7 (| 40|2:2.8 $2. 1 3039 (291-< 2174.9 

it | Dep] Lat {|Diſt] Dep | Lat [[Ditt| 1 Dep [La 11 Dit b. ep | Lat 55 bey | Lat 

for 6 J Points. + | 
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Difference of Latitude and Departure for 13 


Point. 


3 p. [Diſt! Lat Dep | 
57 Lat Dev Diſt! Lat Dep Diſt | Lat | Lat | ep Dit Lat = — - = 
erg er 7 [127 11835 f 073-352-5241 [ 230-6 (09-9) 
1 many 62 : 318. 22116. 8035.4 821742 52-8} 42 [231.6 170-2 
— — 6 Fo 18.31) 231117.7135-7 || $3]175-1|53-1f} 43/2325 ay 

; oy} dp +. 61.2 18.0% 24|118.7|36.0|| 84\176.1| 53-4j} 4233.5 3 
| 2 4 ＋ 6: 62.218.925. 636.3 $51177.0| 53.7 451234-$|7%0 
. 66 63.2 19.1 26 120.6 36. 5 36 178.0 5.9 462354 7 

ln 6 64. 119.4 27121. 5 36.887179. 0 54.2 47230. 41. 

3 _ 68 87 19.7 28122. 5 37.1 88 179.9 54.5 438237. 3 219 

3.6 wy 6 68.0 20.0 29123.537˙4 89 180.9 54. $1} 491238. 3 [72-2 

wo 6 — - 67.0 20. 3 301124.4 137-7 99 287. 1 Alb 
ee e — — TV. o 71 182.8 55-•4½ 251240. 272.8 

| _ 11.3 03-5 -2| 68.8 20.9 32126. 338.392 132. 5557 5 — 4 55 

I * / 1 ö 7 9. 0 24 . 14 

Rl 3 : 127. 3135-6 93 184.7 5 5 

Pe or all 740 73.3 4,5 33 0728.208534 185.7 58.3 34243. 73.7 

14413·4 oF 74 2 11.8 129.239.295 186.6 56.61] 55244. 074. o 

18 ++ +; 78 TS 22.0 36130. 2 39:45 187.6 56.8 56]245.0 4 

e £4 188.5 57.10 $71245-91 74-5 

7 22. 131.139.767 188.55 7 

19116. 3 o+9 4 25 2 30 has 40.0 || 98 189. 5 57. 4 58]240.9 | 74-8 

18 * 1 | . 6 22.9 39 133.040. 3 99 190-4 |57-7|| -59]247-9175-1 

19118. 2 28 79 742 g 7 40 134.4, % ĩ 2001914 58. 0 60 248.8 75.4 
— 2 =; = = 27 re 134 0149.9 201 | 192.4 55,3267 249.8 i157) 

* 3 4 > 78.5 ot 42 135.941.202 193.3 — — 250.7 — 

2 = * 1 © P 281. 4 1 

/ 7187 a ; 136.941. 5 3194.3 58.9 3251.7 
e e ee 2062 9t] 6a2u (76h 
L $.8142-1]} Oc 196. 2 59•5 51253 24 
25123. 90%. 3 85 81.3 24.7] 45113 42.3 06 197.1 59.7 66/254. 677.1 
2624.9 07. 5 86 82.3 24.9 4139.7 * 8.1 6. o 672 77.4 
5. 242. 6 07198. 1% 0 071255.5177.4| 

27125 8 887 83.325 — 2 1 642.9 [8199.1 60. 3] 68256. 577.7 

e eee e 

2 . . ; f . K 

"CY 41151144. 86211 a . 

* of 9 5 12 =2 .* 7 44.10 12202. 9 3 FE N 75.9 

32 oy g 2; - . 20 4 2.9 73 2 1.3 79.2 

2 .f 89.027. 0 $531146.4144-4!] 13] 203 

33 31.6 09 6 93, 9 5 447 14120 41 62. 1 74 262.2 79.5 

TH N 7. — + 

Ms 5110-2] 55 9.9/7 3548.3 45. 15/205 8 62.41) 7835.8 

35] 937 : 22 Ps 4 861 345.2 [ 16] 206.7 62. 6 761264. 1 80. 

3634.5 K 9 4s 2 a . 45.5 17 207.7 62.9 77205. 180. 3 
32 05 2 22 3.8 28.4 38151.2045. 8 18208. 6 63. 2 78266. 80. b 

ein. 90 93* 28 59 152.246. 119209. 663. 5 79267. 0 80. 9 
e e eee eee eee 

40 38. Sow! Front BY e fect dnt ee | tn 1 bo 
* _ Cn” x 54. 146.7 [221|211.5|64.11||287|268.9|81, 5 
| 4139-2 {10-4 Oh 4:54 99-7 +42 9a 7 47.04 22 4. 64.4 82 269. 9 81.8 
72 hs 1 : 44 629.9 631156. 0047.3 23|213-4|64. [ 83270. 882.1 

4214 123 3 9 , . 947.6 24 214.4 65. of} 84271.8 82.4 

4442112. 8 04 | 99.5 3.2 64 156 9147-9, + SENG 8 Mgr $2.7 
18 4 . 8 631157.9147-9 | 25|215.3|65.3]} 8572.82. 

eres 0.4 38.7 6258.48.10 28278. 365.5 $8[273-7[92.9 

4 . 127 95102. 4 11.6 67 159.80 48.4 27 212.2 55.80 32/2747 83.2 
00 45.013. 1 31. 30 68 155.8 48.7 28218. 2 6. 1 8827 5.6 33.5 

- 1 Ya 223 0 4. 31. 6 6g 161.7 49.0 29 219. 2 66.4 89 276.6 82.5 

33 47.3 . 5 105. 331. 70[162.7[49-3|| 30{210.1|66.7]} go1277-5 — 25 

5 . 2 Kd 4  » gs ©» is 5 * — * 8 
9 1 = 222.2 16 6149-6 221 221. 1 67. o 291 278.5 + 4 

ad 5 N 42+ its. 649. 9 32 222.067. 30 9:1279.4|84.7 

4 yp 1.4 1 1.7 3280 575 165.65. 33223. 0.6 9528.4 85. o 

5a 42+ 15.7 14100. 133.1 74166. 50: 3] 34 [273-9 68. 94 . 44: 
£1 þ 46 751167. 55.8 351224-9165. 211 951252.3[ 85, 

a, ap 2 1 10 1133-4] 76 168.3 51.0 22 2163.7 90283. 3 85•8 
35 4. 16.8 18 112.9 32 781170. 3151.6] 38022 8 69. 5 58/265. 2 86.4 

| 5 * : F- 19 113. 9 54. 5 7 171. 3 51.9 390 220 T | 69 2 99 286. 1 86.7 
$9 #4 et, 200114. 8 > 134. 81 80 172.3 3152.2 4 229. 7 69. 6 300 28.10 $7.0 P 
| 57 Diſtſ Dep | Lat 
| — Dep | Lat Di Dep | Lat II | Dep | 1 — HE ' T ER 


* 3 


Difference of Latitude and Departure for 11 Points. 


Dis At | Dep Diſt] Lat { Dep Dig Lat Dep Dif] Lat Dey U Diſt] Lat 
—T | 09. 9| 00.3 6:] 57-4{20.5\}121[113-9 [40-8 181170. 461.0241226. 9 
2 51. 20c0. 7 2] 58. 420.9 22 114.941. 1 827.461. 3] 222-3 
3 (oz. 801. 63] 59.322 23]115-8[42.4|} 8372 31.6 43} 228.5 
4 03. 601. 3 64] 60. 321.6 2411. 741. 8 84[173.2 68.0% 44| 229-7 
504. 70.765 61.2219 2517.42. 1 85/1742 62. 3 4512397 
5 of. 6 [oz. 0 6v] 62. 122. 2 26118. 642.4 86175162. % 4/231.6 
Job. [Ca. 4 67| 63. 122. 6 27|119, 642. 8 8776. 163. 0 471232. 5 
8 op. 5 [oz. 7 638 64.0 22.9 28120. 543. 1 8877 063. 31 481233-5 
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mr oo. 9100.4 || 61] 56.4142 1211111. 846. 3 8 1167. 26. 3241222. 7 92.3 
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98. 3103.4 69] 63.8126. 4 29] 119-2 49.4 89174. 672.3 49230. 195. 3 
eee 

1110. 204. 2 [71 65. % 21310121. 5. 191/76. 573. 151 [231.9] 96. 1 
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&5 [23-2]<9-6 | 85| 78. 332.5 45[134-0 55. 5 05 [189.4] 78. 5 65 244-8101, of 
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4844. 418.408 99. 847. 3 68155. 264.3 [2820 787. 30 88266. 10110. 2 
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42] 38.0 5 02 gp o - ! 7 2321.69, 4 83255. 8 121. 
43138. 9 —* 93 * 14 64 148. 27. 1 24402. 8 95.884 256.7 e 
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8 o. 103. 8 b0.0[32.0 112.900. 3 88165. 8J 38.6 218.7116. 8 
907.904. 2 55.932. 5 113. 8060. 8 89166. 7 89. 213.6117. 3 
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42.3 22.6 953.9 148. 279. 2 28201. 1 297.4 234.0135. 7 
43.2231 96. 1161.4 149.179. 6 24222.0,107. 9 254.9130. 2 
44.1 22.6 97.051. 8 14. 80. J91222.9 108. 4 255. 8736.6 
45.0124. | 97-915: 50. 850, C|| 2311203. 7 108. 8; 256. 711371 
145-9] 24+-*© 98. 852.9 151. 781.00] 3204. 6 109. 3 257. 5137. 6 
46.725. 99.7 [51.2 152.6651. 0 32 5.5 10). 3 93/258. 4138.1 
37.025. 4 100. 553. 153. 582. c 31005. 4 110. 3 159.3138. 5} 
48. 5 25.9 101. 4J5•.2 18 „382. 3 35| 97. 34110. 7 60. 2139. o 
49.4 26.4 103. 34.7 155.282.900] 30/258. 2111. 251.1139. 
o. 3 26. 9 102. 256.1 155. 183.4] 3 99 441.7 97262. 00 139.9 
51.2 27. 194. 5.6 $5 0183.9 349.9121 62. 8140. 4 
92.0 27.8 19 10.5. 157.984. 31 9 10. 8612. 6 263. 710. 9 
$2.9 |25. 3) 20 105. 856 8 80153. 8,3. 8] J a. 11. 1) 264 141.4 
Þep | Lat 5 Dep | ua | Dep Ir + Wo N „ EE 
for 5 + Points. 


i 


14 
Cw 


a » » © 1 


66 


a ww 
FA, 
55 


| 


» .} — 
o * 
3 

— 

— 


wh Wd 


» hd Wh hd 4 
\S © ow 
ow GAO 6 Ow 


—_— 4. 


* * 


un, 
— — 


Difference of _— and De 


Lat. 


2 
104.6 
105.5 


107.2 
108. 


169. 
160. 0 
111.5 


113.2 
1141 


116. 6 
11775 


119.2 
120.1 
1269-9 
121.5 


122+ 7 
123+ 5 


for 23 Points. 


104 


108. 9 


— — 


112.4 


114-9 
118.8 


P 115.4 


— — 


Lat Dep || Dwiti Lai . 
9-0 747206. 206. 715 
93- 5 42/397 
94-01 43/30 . A 
74 6. 44 9. 3125.4 


450. 1125.9 
| 955 .6 2 126.4 


95 1 


98. 2 257 e 


98. 7 
99- 2 
99.7 
[ 00. 2 
1 | O. 7 


1 


oer. 2 
8101.8 


102. 3 


1 102.8|| bo FM 223. 0 
183 103-3 [261223- 9 . | 


103. 8 
104.3 


5. 0] 104- 8 
8 105. 4 


197: 43/118. 
198. 168.11118.7/ 74 2911249: 249.6 


119. 2 92 þ 


| 


200- 7112. 
201-6120 0. 8 39233 J t51.6 
202+ 4 121.3 Mo 3-9 5.94 I 
203- 31121, 8 2. C 
204 1122.3 
120. 0122. 
205. $1123-3 


158.7777 he 


109.0 


157. 01112, 0 
157. 8112.6 
188. 513. 1 


ä — 


i89.6)L 3+ 
199.4114 
-31114- 


5 


1115-1 
115.6 
31116. ri} © 


125. 16.7 


117.2 
117˙7 


oy 
- 


un 


69j239 1 2 


3 388 


| 18 9 144. 9 
60 8 4/242 7 146.4 

4243. 145 
5 77 4 146. 5 


\ 87 246, 2 147; 5 


| 89/247: 7 148. 6 
245.9 9 149+ © 


-% 30 
"Lo. (Dial Dep 
for 5 Points. 


Difference of Latitude and Departare for 3 Points. 


| 


NH 


= . * . * 
GO tMNwinh &« 


= 


19 


© © Gin SS ww HD 4 


58 48,2 32. 2 
9 491 22. 8 
60/49 9 33-3 


Dift 


15110 


121 


30 
131 


— 


08 939 8 
09 90. 6 


20 


—— — — — 


Du 


22 
23 


ns 
25 
27 
28 
29 


j 


32 
33 
34 


102.3 
103.1 


108.9 
108. 9 
109.71 


116.4 
117-2} 


118.9 


122, 2 
123. 0 
123. 9 
124.7 


Lat U-p 


100. © 


101.4 


103. 6 
104. 8 
10 5. 6 
106. 4 
107.2} 


110. 6 
111.4 
112. 2 
113.1 
113.9 
114.7 
115.0 


118. 1 


119.7 
120.5 
121.4 


125.5 
126.4 
127.2 
128. o 
128. 9 
129.7 
130. 5 
131.4 
132. 2 
134-0 


but Lat | 1e 
241 200-4¼123 9 


| 


591207. 8138.9 


42 201.2/134-4 
13.228135. 
44 202.8135. 1 
45 203. 7/136. 
40/204. 5 136.7 
470205. 301372 
480206. 2 137•8 
49.207. 0138.3 


2511208, 7/139. 4 


261217. 0/14 5. 0 


142.2 


45.5 


133.8 
134-7 
135-5 
136. 3 
I 
138. 
1. 
139+ 7 


141.3 


142-0 


.$\[ 281]233.6 


2911242.9]1161,7 


3001249 41166- 71 


521209. 5 140. o 
531210. 30140. 5 
54211. 2/1411 
551212.00(141.7 
56 12.8 142.2 
57 213.7 142.8 
214501433 
591215. 3:143+9 
601216. 11144. 4 


621217.8 145.5 
631218. 6246.1 
641219-5,146.7 

220.3 147.2 

221.31147.8 
671222.01148.7 
681222, 8148.9 
690223. 61149. 4 
701224 5[1 50. of 


71 335-3 150. 5 

226, 1181.1 
73227-0151. 7| 
74[227.8|152.2 
751228. 6152.8 
76229. 4153.3 
77 zo. 00153. 9 
78]231.1}154 4 
791* 31-9]1 55-0 
80 232. 8 


831235- 3 
$4j236.1 
576399 
86237. 8158. gf 
87238. e 159.4 
$81]239. 44160. o 
891240. 30160. 5 
901:41., 111601. 1 


I 
I 
82234. 4{1 
1 
! 
1 


In wn 21 inn 3 ov 
g9<a > Oo Aon 


92 1243. 80162. 2 
93 243.6 162.8 

244.41163. 3 
951245.2 163.9 
961240. 10164. 4 
971 246.9165. o 
98 47.165. 5 
991248. 51166. 1 


Dep | Lat 


Points, 


F A a 8 > ts. 4 


IS” . 


—— 


| 


= 
= 
id 


=| = | E 
oenone 


25 
9 


— — 


900905 0 
MGSP 
ee 
* 99 0 0 6 ! & 


Oo 


4 
C » 


8 


| 


2 
A 


- 

— * 
 w —— — — - 4 © 
BD ED PP 


Esse t 00 


_— — -"_ wn 
- WA Wow wyp um wo 


29 
FTE PD 


— 


+» » ND 
* * . * . * 
Ar 21 


—_ ww wn oy bp 


S aw 


ber 


14 3 4s 43 wad 
arts 


Wo 
354 = in © wi 


| 


* * | * 


2 t 


» — 9 © 0 9984 99.4 + 


w3 ws 
ww © 
%J 


2 win HWw - win wo 


n 
wu 1» HH H 0N »- 


D. 
121 


40 
14 
42 |114.0 


| Lot 
97.2 
g8.0 
23 58.8 
24] 99-0 
25 100. 4 
20 101. 2 
402.0 


22 


29 103.6 
1044 
105.2 
32; 126.0 
33! 106.8 
34| 107-6 
35 | 108-4 
36 | 109-2 
371110. 0 
38170. 8 
391111.6 
112.4 


113.2 


131145 


44,115.6 


102.8! 


Dep 


72. 1 


78.0 


E 
. . * = 2% . 
Gnu 6090 4 ©98 & 


107.2 


— — C— 


—— 


— — 


Lat 


22:6 


* 


82 
8 - 


Difference of Latitude and Departure for 3 Points. 


Lat 


144 
140.2 
147. o 
147.8 


08.4 
109. o 
109.6 
110.2 
110.8 
1114 
114.0 
112. 6 
13.2 


113.8 
114.4 
115. o 
115.6 
116.2 
116.8 
117.4 
118.0 
118.6 


119.1 


1197 
120. 3 
120.9 


17174. 3 129.1 
18 175.1 129-9 
19,175.93 130+$ 


20, 


— 


221 
22 
23 
24 
25 
26 
27 
28 
29 

D 

231 
32 
33 
24 

35 

36 

37 

28 

39 


176.7 


177+5 
178.3 


179-1 132-9] 
179 9 133-4; 


180.7 
131.5 
182. 3 
153 I 


183·9 136.4 
184.7 
185. 5 17.6 


186. 3 
187.4 


131.1 


134.7 
132. 3 


134. 0 
I 34-6 
135-2 


135.8 
I 7.0 


138.2 
138-8 


187.9 139-4 
188.7 140 · 0 
189. 5 140-6 
Iy0.,J 141-2 
191.1 141.8; 
191.9 142-4 
40/192. 7 143-9 
DS U-p Lt 


Dep | 


1 
107.8! 


1 — 


—— u 


193-5 


199. 2 
2090.0 


200.5 


_—— 


201.6 
202.4 
13.2 
203. 0 


103 ˙·6 
15 4 


4207.2 


208.0 
208.8 


259.6 
210.4 
211.2 
212, 
212.8 
213.6 
214-4 
215.2 


1216.0 


216.8 
217.6 
218.4 
219.2 


220 0 


. 16506 


for 4 Pon. 


1430 
194. 14.2 
195-1|144.8 
1y5-91 145-4 
196. 74 140. 

197-41 145.6 
[198.4] 147-1 
147-7 
148. 3 
145.9 
149+ £ 
150.1 
150. 7 
I51.3 
204-8) 151.9 


— 


153.1 


184.2 


— 


152.5 


153.7 
154.3 


155.5 
156.1 
r $6.57 
157-3 
157.9 
158. 5 
18904 
159 7] 
160. 3 
180.9 


— — 


161.4 
162.0 
162.6 
30 
153 


40 


— 


G * 
- rn — — - 
P . 


e. , MEWS 
T EATS "I 7D 25 So 9 go 


Difference of Latitude and Departure for 3 Point. 


(8 


1 


Seen — 


i} Lat | 
00.8 
15 
02. 3 


03. 


3.9 
4. 6 


05.4 194- 


86.2 
07. 
07.7 


05. 5107+ 


09. 3 


ICs I x . 


10.8 
11.6 
12.4 
13.1 
13.9 
14.7 
15 


1b. 2 


Lat | Ley ift Lat 


47-1 [38-7 121] 93-5 
47-9 139-3] £2] 94-3 
48. 7 40, 23 95+? 
49-5 40.61 24] 95.9 


Lok 44.2\} 25] 99.0 


LL 


17.0 
17. 8 
18. 5 
5119.5 
20. 1 
20. 9 
21.6 


23.2 


111555 


3\$7-3 
14 


7 9 45.0 1310101. 2 
55-048. 321 102.0 
50.4046. 3 33{102-$ 
57.246. 9 34/103. 6 


80.6 
88.1 
88.9 
89. 6 
90. 4 
91.2 
92.0 
92.7 
| Vep 


oo o © &© 00 $60 ©© © 
SSA 
enn 0e 


0 
of 


| 


Lat 
139-9 
140. 6 
141.4 
142.2 
143-0 
143-7 
144+ 5 


*[145-3 


146.1 


149. 1 


150.7 
151.8 
152.2 
153.0 
153-$ 
154. © 


146.8 


147.6 
148.4 


149.9 


00 
5 55 


See 
Wn + ww tit * — 


Seo Abele es cows 0+ 


See 
S DS 


155-3 
156.1 


156.9 


4157. 6 


155.4 
159.2 


160.7 
161. 5 


162. 3 


103.1 
163. 8 
164.6 
165.4 
166. 1 
166.9 
167.7 
163.5 


1169.2 


170. o 


170. 8 


171.6 
172.3 
173.1 
173-9 
174.6 
175.4 
176.2 
177-0 


231[178.5 


179-3 
180. 1 


160. o 


Dep | 
114. 802 
115.4 
216. o 
110.7 
117. 3 
118. o 
118. 6 
119.2 
119.9 
120. f 


1 


121.1 
121.8 
122.4 
123. 
123.7 
124. 3 
124-9 
125.6 
126, 2 
126.3 
$5765 
128.1 
128.7 
129.4 
130.0 
130, 6 
131-3 
131.9 
132. 5 
133.2 
133-8 
134-4 
135-1 
135+7 
136.3 
137. 
137.6 
138.3 
135.9 
139.5 
149.1 
140.8 
141.4 
142.0 
142 · 7 
143+ 3 
{+84 
| 144. 6 
145.2 
145-9 
146.5 
{147-1 
147-8 
148.4 
149-0 
149+7 
150. 3 
150. 9 
151. 6 
152.2 


Lat 


for 4 4 Points 


% > £ 
* 


89 0602 


\#? 
w Oo - 


2 


1 TAY WH 0 
<4 Oo own Ww eo wu O w 1 O + g©& wm 


\S ws 


. 
— 
— 


* 


. ” 7 TMs 
+ 22 aA @ te 


Difference of Latitude and Departure for. 3 Point. 


if 1 Lat ; Dev Diſt — 2 Lat Lat | Dep | D.it, Lit | p 61 Lu | Uep 
#4 20.7 55.7 61 0145. 2 | 41- 70 121 79. v $:.4 |181' 134 1012.5 41175. 561. 6 
2401. 51.3 62 45.9 4.6 22| 99.4] 8.9 [ 82 134.8012. 21179. 1032 5 
3 [oz. 20 . 0 6345.7 42.30 23] 91.1] 52.6 | $3/135.6; 122.9] 43] 180.01163. 2 
4103.52. 7 6447 * 43.00 24] 91.9 $3.3 84/135. 4 5 44| 180.7 153.8 
5103.7 03.40 6 40 45 625 92.6] 33.9 85 137.0} 124. *| 65 JJ 3 
6194.4 04.01! 2 CEE 9! 44-31! 26! 93-3} $4-6 36 137. 30444. off 45 os | 3.2 
- 05.247 67 49. 45. 9 2” 9+ 85.3 87 138.5 128.6 47183. 65 5.8 
FN 55.9 5.4 68 go. 4 45-7]; 28 94. 3 85-9 88] 139-3 120.2 48 183. 5 
986.7 05.5 || bg |.57- 1 4%. 30 29 95.6] $5.6 89 145. 0126.9 49] 184. 94107 1 
10 9.46.7 2 42 9 2 , 30 99-3) $7.3 90} 140 7 127.60 +" i852 2115 27 9 
11 08.2 7-4 71 82. 52-6 47-7 711131 97.0 | 58.9910 41.128.250 8 9 9,193.5 
12 08.9 08.1 ö 72 83. 345.30 32 97-5 $3 9 92142. 2 128. 9 5 156. 7159.4 
12109.6!93.7]! 73 f. 149. a 33} 95-5 39.3 93 143.0 129-8 531187. 4163.9 
1 . % 74 5497 33| 99-3] 99-2 9 4713-30 54| 188-2/17-. 5 
1911.11.11 75 53.580. gl 35 loo. 9 d. 6 95 4130.9 f/ 55 183. 171.2 
16 11.9197 75 56. 351. 36 tod. 7 91.3 6 145.213. 56 189. 6/171. 
17112.6114 77 57. 51.7 37 (101. 5 92.0% 67 145.9 132.3 71190. 4/172. 
1513.3 12-1 f 73 57584 35 102. 2 927 98 146.7 132.9 58 94/71 
19114. 112.8 29 55.5 5304 39 [193-0 93-3} 99 147-4132: 599.9173. 
| 20] 14.8 13.4}! 80 59. 3 53. J 40103. 74.0 20 14%. 21131. 3 ö _bo tg 2+ 61174. 
Tg 15. 0 14.1 81 80. o 54-4141 I 94. 4 946-7! 201 148. „135. 261 93. 93- 31175. 
2216.38 82 60.7 55•1 421125. 2 95-3} 02 149.6 35,¼6 6294/75. 
| 23117. o 15.40 33 61.5 5549} 431105 9] 999. 0 03, 15-4 1390. 3 63]194. 8/179. 
2417.8 4 84 62. 56.4 44 106. 7 95.7 04 151.1137. 0 641195. 60177. 
2518. 516.80 $5 63.0|57-1 45 127-4] 97-4 || O05 I51.9[137.6 65] 195. J. 
26] 19. 3 17.5 86 63.7 57*71} 46 (03,2 93.3 06 8 138. 3 66 197. 0178. 
27120. 15.1 87 64.4 58-4 47 1193. 9 93.7 07 153.3139 197. 51179, 
2320.7 13.3 83 65. 2 59˙1 48 109. 6 24 68154113997 68] 198. 5179.9 
2921.5 19.5 89 65.9 59-8 49110. 4100.0 o 184.8 140.3 6 199.3150. 
322. 22. 1 9000. 765.4 5011. 1103.7 10 154.6141. 701 205, Att. 
31 23.0 20.8 9167 4 1. 151 111.51101.4 211 756.3 1477 271 200. 7133. 
3223.7 21.5 2 68.268 52012. % 102. 1 12 157.0 142.3 21201. 5183. 
33] 24.4 | 22+ 2 93|53.9|52.4 5143.3 102.7 13 157.8 143.0 7 292. 2/183, 1 
34| 25-2 22.8 94 69.5 «| 54 [114-11 103.4|| 14 158. 5 143.7 [ 74203. 014.0 
35|25-9!'23-5\ 9579.4 63. 80 55114. 104.1 15 159•314˙4/ 75]293- 7/854.6 
36 25.724 90/71 1 64.5 56 |115-0[ 104.7 5 169.0 145.0 76204. 4/185, 
5727.4 24.97 71.9 65. 10 571. 3105.4 12 | 160.7 [145-7 71205. 21136, 
33 18.2 25. 9872.6 55.8 581117. 106.1 161. 5 145.4 781205. 91186, 
39 28.9 26.2 99 73.3 50. 5 59 12.8106. 8 1 162. 2 14/7. 0 79] 206. 71187. 
40 29.209 100 2-1 7.1 _bo ns. £1 107:2 7 26 29 | 163.0 9 1147.7 20 297. 4/188. 
47 30. 4137-7 101 74-5 |67.8]| 16x [119.3] 108. 1 221 163.7 7 145. 412871208. 3 $5, 7 
4231. 128.2 o 75.6 68. 5 62 lz. 0108.8] 22164 4149. 1 82j208.9]18g. z 
43 31.9 28.9 03 70. 3 69. 63 120.7 199.4 23 165.2 I49-7 8 2 9.6 199, © 
44 32.6295 og | 77-0 69. 80 64121. 5110. 1 24 165.9 150.4 84 210. 4/199, 7 
45133. 3 30. 2 c5|77-8 70. 5 65122. 2110.8] 25 160.7 151. 1 $5f218.0 Hang. 
40/34. 130.9 66 78.5 71.20 66[123-0| 111.5 || 2167-415. 7 861, 9ʃ192. 
47] 34-8] 31-6] 07|79-3| 73-8] 67123 71. 4 27 168.2 152.4 370212. 6/192. 7 
4831.6 32.2 08 80.072. 5 68j124-4|112.8|| 26 168.9 53.1 831213. 34193. 4 
49 36.3 32-3 | og 80.7 73.2] 69 [125.2 113.5 29 169.6 153.8 / 89/214. 94˙0 
422 1.5019 10781. 73. 222282 114. 22.4 154-6 901214, £ 1194-7 
$11 37.8 34.171 82. 2 (74-5 51171 120. 7/114.8 231 171.1} 855.1291 [205 0 195.4 
5238.5 34% 12 83. 9 75-2 72122. 44115. 5 32 171.9 155.8] 92 216. 31196. 1 
$31 39-3{ 35-6]! 1383.7 75. 73128. 2116.2 33 172.655.492.796. 
54/40. 0 36. 30 14 34.4 75. 574128. 9116.8] 34 173.3 157.1 941227. $1197. 4 
5540.7 36.9 15 85.2 77.2 75 /129. 6117.5 35 174. 1 157. 8 9528. 598.1 
56/4. 537.6 15 86.9 77-9j} 73.4115. 2 39471 8158.5 9%%19. 31198. 7 
7142. 238.17 35.7 78.0% 77131118. 3 175. 6 159.1 97220. 199 4 
5843.0 38.40% 1887.4 79 2]] 7813.971195 x1! 76. 315 9. 8 J 95] 220.7}200. 1 
343.2039 19,352 179-98 29/132• 6|129-2 39 | 177 «9150. 8 99/221. 5|:00.8 
60144. 5149.51! 20 38.9180, | 51233. e 91 40 177 8161.1 300! 222, 2201.4 
D | ep | 1.4. I Dr Dep] Lat [| With Deo | Lat bia Deo | Lat = on Dep | Lat 
| for 4 421 Points, 
4 — . —— * 


9 


26 — 


— —— 


n + 


”_ 


* 
. 


| 
| 
| 


4 Points. 


. Dein wok. it at Lat De; — La: 
150 7.7 6143-1 35.6 128.0] US. o 24/70. 4 
201.401. 4 62438 86 3 128. 7128.7 [ 42171. 11173. 1 
362. 1| 02. 63]44-5 $7.0 129.4]129.4\} 43/171. 171.8 
462.8 64 145-3 $7.7 130. 1130. 1 44/72. 5 * 
5103 5 6540.0 88.4 5130. 8130.8 45/073 2073ʃ2 
654. 2 6046.7 89.1 t31.5| 131.5} 401173-9]173-9 
7 [24-9 67147+4 39.8 132.1132. 1 47/74. 6174. 6 
805.7 68148. 1 90. 5 132.9 132.9 480175475. 4 
900.4 6948.8 91.2 133. 6133.6 4007. 11176. 1 
1007. 1 2 43-5 91.49 134 3134.3 _5-1476-8 8 
1102.8 71150. 2 92.6 135-1] 135-1 2511177. $1'77- Sf 
12158. 5 | 08. 93+3 135.8|135-8!} 52j178.2 2 
13 109. 2 09. 94-9 136. 536. 5 5/18. 978. 
1469.9 99˙9 94-7 137. 2 137.2 544179-61179-6 
1510.6 10. 95-5 137.9 137-91] 5580. 31180. 3 
1611311. 90.2 138. 138.6 56/81. 00181. 0 
1712. 0 12-0 96.9 t39. 3139.31 $71151-7 67 
182.712. 97-6 8140.0 140.9 5632.4 4 
19 13.413 ·4 98. 3 140. 7140. 7 590183. 1 1 
— 14.1] 14- 99 9 141.4} 141-4 _6. 133.8183. 8 
2114. 814. 99.7 142.1142. 12610184. 5 
221.615. 6 190. 4 142.8 142.8] 62/185. 3 
2316.3 16. 3 101.1 143.5143. 5 (3180.0 
24117-0|17-0 101,8 144.2 | 144-2 |] 64 180.7 
1517.7 17 7 102. 5 144*91 144.9 6511374 
26118.4| 18. 4 103.2 [458-7 | 145-7 | 661188.1 
2719. 119. 103. 9 146.4 146.4 671158.8 
2819 819.8 104. 6 147.1 147.1, 681189. 5 
29120. 5 20. 5 105.4 147.8} 147-8j} 6990. 2 
39121-2|21-2 100 148. 5148. 5 70190. 9 
311.921. 9 100 8 149.2402 [270916 
322.622. 6 31 107.5 144-91 149-9] 7292. 3 
33123-3| 23-3 108. 2 150.6 159. 731193-G 
3424 24.0 28.9 151.3115131 741193-7 
35124-7 | 24-7 105.6 152.0; 152-0 [ 751194-4 
36125-5|25-5 110.3 152.7152•7 70193. 2 
3726.2 26. 2 141.0 153+-4| 153-4] 771195-9 
| 38 26.926. 9 1111.7 154.1] 154-1] 78096. 6 
397-627. 112.4 154-8] 154-8] 7693 
498.328. 3 113.1 155-6| 155-6] 8098. o 
4109.0 29.0 113-8 156. 2156.3 [2898.7 
249.729. 114.5 157. 0| 157.0 821199. 4 
43030. 430. 4 115.3 157. 7157.7 83jz00. 112 
44 [31-3 , 116.0 158.4 59.4 840200. 8 
4531.8 110.7 189. 11 159.1] 88/201. 5 
4532.5 32. 117.4 159.8075980 80 202, 2 
47133-2 | 33- 118.2 i 60. 5 160. 5 87202. 9 
4853.9 33.9% 118.8 r6r. 2161. 2 [ 882043. 6 
4934.6 34-6 119. 5 161.0 161.9 ] 89/204. 3 
80 35•4 120 2 162. 60 162. 6% goſzos. 1 
5136.36. 1 20. 9 163. 30163. 3 [2910 205. 8 
36.836. 121. 06 164.164. 0 9200. 5 
Vi: 537. 122. 3 164. 7 164.7 931207. 2|2 
51 4. N 123-0 165. 5165. 5 941207.9 
5535.938. 123.7 166. 21 166.2 9508.6 
5639.39. 124. 4 166.9 166.9 ][ 961209. 2 
$7 A0. 2 125. 2 167. 6 167. 6 g71210.0 
581.0 125.9 168. 3] 168. 3 $$j210.7 
5941.7 12626 169.0 169.0;] 99j211.4 
6c 42. 3 20 8 137.4 169.7 169.7 1002 12.1 
n Del L. n Lebt CD Dep | La | Dit] Dep | Lat [Dit] D-p | Lat 
| for 4 Points. 


Difference of Latitude and Departure for 1 Degree. 


"I "IE 


Diſt | Lat | Dep ||Dift| Lat Ly Diſt} Lat {| Dep j|Ditt] Lat Des | Dif t ; 
12 To Foot 61. 001. 1121121. 0b. 1181181. 0 3.241241. 004.1 
2 [oz. c oo. of 62 62.001. 1 22122. Oo. 1 82182. 0 fog. 1 42/242. 0 04. 2 
5 303. oſ oo. 1 63] 63.0 01. 1 23123. O. 1 83/183. 0 fog. 2 43} 243-0 4. 2 
4 | 04-0 oo. 1 64 64.00. 1 24/124 O. 2 84/84. oo; 2 44 | 244-0104. 2 
Flos. oſ oo. 1 65| 65. 001. 1 2512502. 2 35185. 0 oz. 2 45| 245-0 04. 2 
6 oö. oog. 1 66! 66. 01. 2 26]126.0]02.2|| 80186. 0 oz. 2 46246. 0 04.2 
7 oy. oſ oo. 1 67| 67. 001. 2 271127-0J02.2j| 87j:87.0 [oz.2)f 47} 247.0 fog. z2 
8o8. co. 1 68! 68. 0 lot. 2 2$]128.0j02.2 || 88188. 0 03. 2 4828. oog. ; 
9109. 0} 00.2 69 69.0 01. 2 29129. 002. 2 89 189. 0 23-3 40 249.004. 3 
1% 1. , 2 20% 2b. ofen. 2 3139. %. 95/199. . 1 289. eg. 4 
11 11. 00. 2 75] 71.001. 2131131. 0002. 311191. 0 [03.3 251 251. 004. 3 
12] 12,0] O0. 2 272.001. 30 32132-0030 92192. 3. 3] 52252. oo. 
| 13113. o 00. 2 71 73.001. 3 33 133.002. 3 931193.0 [03.3 53 253.0 04. 
14] 14.0 00.2 74 74.901. 3] 341134-913I2.3J}} 941194.0 103+ 3 54 254+ © 04. 
3 15.0100. 3 75 75.0101. 30 351135-0102. 3 g95{195-0 103-4} 55 2550 o. 
16 16. 00 o0. 3 75 76. 001. 3 36136. 002. 4 90196. 0 fog. 4 56256. oog. 
17] 17. oo. 3 77 77.001. 30 737-40 97197. 93-4: 571257. Olo. 4 
18] 18. oo. 30 78] „8. 0 o. 40 38138. o. 4 8/19. Oo. 4 3% 68.4.4 
19] 19.0100. 3 79] 79.001. 4 3939-02. 4 99{199-0 [03-4 59|259.c 04. 
20 20. of oo. 4 80 80. 001. 4 40 40. oo. 4200 20. o — 60 260. of 04. 5 
2121. 00 O0. 4 $1] f. 001. 40141 [141-0J02.4||:011201.0 [of. 5261 261.0 04. 5 
2222. 00 O. 4 82 82.001. 4 42142. O0. 5 72. 202.0 [03.5 62|262.0]cg. 3 
23123. 0. 4 83 83.0001. 5 43 [143-©01]02.5||t 03]/203.010J. 5 63 263. o 04. 
2424. 000. 4 84 84-15 44\ 144+ Oo. 5 041204-0 [03.5] 4264. oog. 5 
2525. 0/00. 4 85 $5.0fo0l. 5 451145+-0102.5\} o5|205.0 oz. 5 65} 265.0104. 4 
26] 26. 0 o. 5 86 86. 0 of. 5 446. ofoz. 5 06|209.0 [03.5|| 66266. oog. 6 
272. of oo. 5 87 87. 001. 5 471147-0102.51|] 072070 fog. G 67] 267.0104. e 
28028. 0 co. 5 88 88.001. 5 480148. oo. ( 08|208.0 og. 6 es 268, og. 6 
2929. 6 oo. 5 89 89.001. % 49149. . 6 0209. 0 og. 6 6269. oog. 6 
30 30. 0] 00. 5 go! 90. o 01. 50 150. 0[o2. 6110210. o 03.6 70|270.0 04. 6 
31] 31.0100. 591 91. 001.6151151. %. % 211} 211.0 03. 627171. 004. 7 
32 32. 0 oo. 6 92 92.001. 6 52152. oſoz. 6 120212. 0 03. 6 72272. O04. 
33133. ooo. 6% 93 93.0 271 531153. 002. 7 13213. 0 fo; 7 731273. 004. 7 
34 34.0 00. 6 94 94+0 wy £4 1154-01/02.7|! 141314.0 fo 3. 71 7 274. o 04. 7 
35! 35-0 oo. 6 95 95.001.755 612502. 7 15215. 0 103.7} 75 275.0 04. 7 
36] 36. 00 oo. 6] 96 95.001. 7 56 156. o oz. 7 16216. 0 og. 7 7627. oog. 
377.000. 97 97.001.757 157.0802. 7 17217. 0 103. 7 77277. o 04. 8 
38 38. 000.7 [98 — 58158. 002. 718218. 0 fo;. 8 78278. 0 04. 
39] 39-0] o. 7 99 99. 001. 7 59159. 00.719219. 0 [03.8] 79|279.0J08. 
40 40.0] 00. 7 ioo. oo. 7 60 eo. oo. 8 201220. o [04.8 280. oſog. 
41 41. 0 O00. 7 [707 101. ol. 8161 [16 1. oo. 8 21021. 0 fog. 81287. 
42 42. 0000. 7 o2 102. [o. 8 62 162. oz. 8 22222. 0 ;. 8 82282. o 04. 
43 43. o[ oo. 8 oz; 103. oo. 8 63163. oſoa. 8 230223. o 03.8 $3 | 283.004. 
44] 44-0] 00.3 || 04|104.0/01.8]} 64|164.0j02.8]] 24/224. o 03.9] 84|284.0}og. 
45] 45. 0] oo. 8 [og 105. o foi. 8 65165. 002.9 25|225.0 [03.9 85} 235.0og. « 
46 46. o oo. 8 [o 106. oo. 8 66 166. oo. 9 26226. 0 fog. 9 86286. 004. 
4747. ol oo. 8 071107. 001. 9 67 (167. oz. 9 27227. o oz. 9 87287. o fog. 
48] 48. 0 oo. 8 8108. 00. 9 68 168. oz. 9 280228. o 3.9 88288. o 04. 9 
49 49. 00 00. 9 [og 109. 001.9 69169. 00. 9 29229. 0 93.9 89 289. oſog. e 
* S.A. 101310, 0f0l. gf} 70 170-0102.0h eee. [24:01 99 |299.0[05.0 
51] St. oo. 90 tr. oor. gh} i711 [171.0/03.0([:311[231.0 04. 0 291 |291.0/05.0 
2| 52. 0 Oo. 9 12|112.,0/01.g]] 72 oſoz. o 321232.0 [04.0] g2 292.05. 
$3] 53-© 00.9}! 131113,0[92.0]} 73 (173-0103.0!} 3231.0 ca- o 932 . olg. 
54 54. 0] 00.9 || 14/114. 0502.0 74 [174-0 O3. o 341234-0 A- of 94 | 294+ X 
55] $5-0]01.0\| 15/115.6[02.0]| 75 [175.0103.0)þ 351235-0 o- 95 !2g6}os. 
56 56.0101.0|| 1616. 00:2. of 76176. 0103.0] 30/236. 0 Joge 1 38 _ 05. 
5757. 0 01.0]! 17|117,0102.CH} 77 [177-C[03.1}} 371237. 0 Jo4-11] 97 | 297.0105. 
53] 58. oO. o 18118. 00. 1 78[178.0j03.1]] 380238. 0 fog. 1 98 1293.0 oO. 
59 e Nu 191119. 002.1 79 179.0 03.1 19 239.0 fo. 1 99 299. 010g, 
60 1 29120. 0021 80 180. 0003. 1 Sn 24. 1.2 
Dit} Dep | Lat | Di Dep | Lat. [Dal Dep Lat D1A* ep 1D Do Te 
5 for 8g Deg. | 


Difference of Latitude and nba &r 2 Degrees, 
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00 OO O o 
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02. 5 
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02. © 
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02. 7 
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02,8 
02.8 
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322591 
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02,9 
03.0 
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©J+0 


103.1 
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03.1 


03.2 
03. 2 
03. 2 
03.3 
03.3 


93.5 
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© 60 ο neee 


O © 
Ga w 
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121 
22 
23 
24 
25 
26 
27 
28 
29 


30 
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120. 9 


121.9 


122. 9 
123.9 
124. 9 
125.9 
126,9 
127.9 
128.9 
129.9 
130. 9 
131.9 
132.9 
133+9 
134-9 
1359 
136. 9 
137-9 
133.9 


139.9 


140.9 
141.9 
144. 9 
143-9 
144.9 
145-9 


146.9 


147-9 
148.9 
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04.2 
04. 3 
O4. 3 
04. 3 
04.4 
04. 4 
04. 4 
94. 5 
04.5 
24.6 
04. 6 
04. 6 
04-7 
04+ 7 
04+ 7 
04.8 
04.8 
04. 8 
04.9 
24-9 
04+ 9 
05,0 
05.0 
05. o 
05.1 


05.1 
05.2 
05. 2 


05+ 3 


149-9 
150.9 


151. 3 
152.9 


153-9] 


154-9 
155-9 


95˙3 
95.3 


05. 5 


156. 905. 5 


157.9 
158.9 


160. 9 
161.9 
162. 9 
163. 9 
164.9 
165.9 
166. 9 
167. 9 
168. 9 
169.9 


5. 5 


159.9 


|- 
wa 


mp 


05. 11 


* 
1420 0 
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—— 


— 
181.9 
182.9 
183.9 
184. 9 
18 5. 9 
186.9 
157.9 
188.9 
189.9 
190. 9 


2191.9 


192.9 
199-9 


5194.9 


195-9 


196.9 


197.9 
198.9 
199» 9 
200. 9 


201.9 


202.9 
203.9 
204.9 
205.9 
206. 9 
207.9 
208.9 
209. 9 
219.9 
211.9 


212. 9 05. 5 
213.9, 07.5 
214.9 07.5 
215. 9! 07. 6 
216. 9 07.6 
217. 9 07, 6 


218.9 
219.9 
— 2. 
220. 9 
221.9 
222.9 
223.9 
224.9 
225.9 
226.9 
227. 

— 
229. 9 


Dep| 


9 OOO 04490 0 
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O WW © © © o©09<1 wag 
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07. 4 


07.7 
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42 
43 
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07.7 


07. 8 
07. 8 
07. 8 
07. 9 
07. 9 
07.9 
08.0 
08, o 
98. 1 


230. 9 
231.9 
232. 9 
233.9 
349 
235.9 
236.9 


1237.9 


38.9 
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08. 2 


O8. 2 


08. 2 


o8, 30 
08. 3 
05.3 


Lat | 
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240.9 
241-9 
242.9 
243+ 9 
244+ 9 
245.9 
246.9 
247-9 
248.9 
249-9 
250. 8 
251.8 
252. 8 
253.38 
254.8 
255.8 
256.8 
257.8 
258.8 


259.8 


260. 8 
261.8 
262.8 
263.8 
264.8 
265.8 
266.8 
267.8 
268.8 
269.8 
70 8 
271.8 
272.8 
273. 8 
274.8 
275.8 
276.8 
277.8 
278.8 
279.8 
280.8 
281.8 
282. 8 
283. 8 
284. 8 
285. 8 
286. 8 


287. 8 


288. 8 
289. 8 


290. 8 
291.1 
292. 8 
293.8 
294. 5 
295.8 
290. 8 
297. 8 
298. 8 
299+ © 8 


"Dep | 


"for 88 Deg. 


| 


| | Dit: Lat 

= Diſt] Lat | Dep Dif, Lat { Ber . 

Dift} Lat | De"? — — > 121 110.8 II os 241 — 

75 [777 ey e you 121.8 [06.4 82 181.7 99.51 42 * 
202. ooo. 1 62 rag gp 23122 8 06.4 87 182.7 09.61] 43 [242-7 
rere er 123.8 [ob. 5 84 183.7 %. 6 44 [243-7 
Et oloogf 4 4g. J f E. „ rank 

| H 7903-4 4612 f. 8 [6.8 36 185.7 5. 746 1 
e 4 eg A 27e e „ e 
7 40 78. l 25h. f e.: 28018776 247-7113: 
2 aolor gl 25 fil. fes. 8 2978.7. 49 [242-711 1 
09 | 68.9 03. | 29 129.8 06.8! 2 139-7 09+Y9 2 249-7 . 
22.9 — yy 7 [1o.0||251 [2611 
ſap | ˖ 130.8 [06.9 191 190.7 3 61. 
nnn 111.8 96.9 92 191.7 10.0 $2 „ e 
72 280 32 8 7.0 93 192.7 10.1 53 3 1 
73; 72-9103: | 4. 133-8 97. o 94 193-7 19. 54 3 ＋ 475 
74 73-9|23-9 34 x. $ [07.1 || 95 194.710. 2 55 40" 3-3 
75 74:9123-9} 35 88 g96|195-7 1.3 $6 [255-6] 13.4] 
| 7%. ' 04.0}, 36135. i 57 256. 6 13.4 
791 75-9 136.8 [o. 2 67] 196.7 2.3 * Mp 
77 er: 38 [137.8 97-2 | 98) 197-7 [10.41] $8 1257-5 21 
78 N 3 138.8 [07.3] 99 193.7 10.4 59125 6 * 
＋4 n 40139. 8 [07.2 280199. FEE 
= 12 2 97.4 |201| 209.7 (10.5261 |260.6[13.7 
SI e —— 07.4 || 02] 201.7 10. 62 _ 13.8 
82 2. 3e. 4 142.8 [07.5 || 03 : F — * 
5 2 eg. 44 243.9 107-5 0 4 264.6] 13. 
#] 297} 07.6 © 
1 84.9 94-8 48014726 768.6014.2 
25 3808 = 146.8 07.7 | 07 267.6] 14. 
87 | dt hat z 147.8 07.7. 98 268.6 14. 
28 87.9 11 148.80 7.8 99 | 269.6] 14.1 
89 AG — 149.8 [e. 910 A 
9o 22 — — P 270.6 142 
91 99. 9 | 94.8 31 ＋ 4 1241171 72 — 14.2 
ee — 93.0 [ 13212.7 11.1 7 — 14+ 3 
93 9.904. $3 — = 14 213.7 11274 wor 14.3 
94| 93-9 1. 2 184.8 08.1 150214.7 11.275 —_— 14. 
eee ny 0B. 2 16 115.7 113 76 8 = 
99 | 95-9105-Of 5% Oh 8.217 216.7 11.41 77 137 6 s 
98 99-9 45 . 157.8 o8. 318 217-7 11.4 5 — * 4- 
44 $44 8 8 os. 19 218.71. 5 ; 
99 3 3 2 — — < 219.7 [11.5] bo 779 
too 2 1 5 281 280. 
2 2 95.3] 161 [160.8 [08.4 [221 * * : 2 281.6114. 
4 — 05. 62161.8 08.5 22 ns op = 8; (482. 6/14 
O N „568 422 222. . 
wo, bead >i4 2 — — —— 171 84 2 — 
oq [103.9 2 6 164.8 08.6 25 224-7 o_ — 2 +. 
< brew. bot. .7 | 2226.7 11. a 
o6 195.91 S-5Þ 66 * = 27 248. 11.9 87 256.6 15. 
07 [100.9 5.6 1 nou 26 227.7 11.9 88287. 1 
08} 107. 8 A 1 | . bo 228.7 120% $9 1238. 6 
og |108.8 30 222.2 12.0 99 
— eu => 231 230.7 1 297 
111110. 8 32 231.7 14.1 92 | 
12 111.8 33 232.7 13.2 93 
1307128 34 233.7 12.2 94 
14 113•8 35 2347 12.3095 
15 114.8 30 | 235+7 12.3 go 
16|115.8 37 |236-7 12.40 97 
17 116.5 38 (237-7 12. 5 9 . 
1811.8 39 238.7 12. 5 99298. 
19 118.8 40 239-7 12.6 400 . 
201119. 8 Din De 


4 . ELIT TW Em” T2 avY.: 
FART PEE "I." 


” 
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Difference of Latitude and Departure for 4 Degrees. 


Diſt | Lat Dep Din Lat | Dep p p Diſt Lat | Dep Dep ift Lat Lat | DepſſDiſt Lat —_ 
| 1|01.0|c0.1 "6r] 60.9] 04.3 ||121} 120.7 2E $1 [190.6 12.5241 25.4 16.8 
2 61.904. 3 22121. 708. 5 82 [181.6 [12.7 42241. 416.9 
3 62. 804. 423122. 708. 6 83182. 612. 8 43242. 416.9 
4 63. 204. 5 24123. 708. 60 8483.6 12.8 442434 17. 
1 64.4.5 25] 124-7 68.785 [184.6 [12.9% 45 244. 417.1 
6 65. 804. 6 261125. 708. 80 86 [185.6 13.0% 46245. 417.1 
7 66. 804. 7271126. 78. 9 87186. 613.0 47 240.417. 2 
8 67.8104.7 || 281127. 7108. 9 88187. 513. 1 48 247.417. 3 
9 68. 304. 8 29128. 709. o 89188. 513. 2 49 248.417. 4 
86 69.3104. 9 329.7 [Ae 139.5 13.2 591249- 417-4 
11 70. 3 [OS. 0 131130. 709.1971190. 513. 3/251250. 41. 5 
12 71.805. 0 321131. 709.2 921971. 513.4 52 251.417. 6 
13 72.505. 1 33]132-7199-3]| 832.5130 53252-4176 
14 7385. 2 341133719 9-31] 94[193-5 [13-5|| 4253,47. 
15 74.852 351134+7[ 99:41] 951194+5 [13-6] 55254 4| 17-8 
16 75. 8J[o 5. 3 36135. 7109. 5 96195. 513. 56255. 417.8 
17 76.85.40 37]136-7]99-5]] 97196. [13.7 57/256. 417.9 
18 77. 05.4 381137. 709,6 98197. 5 [13.80 58257. 418. o 
119 78. 805. 8 39138. 709.7 99198. 513.9 5% 258. 418.1 
20 79. 8805. 60 401397 09.8 2001199-5 [13.9 | bo 259-4 18.1 
21 80.8|05.7||141|14- 7109.8/[z01[200. 5 [140/261 [260.4 2 
22 81.80 5. 7 42|141.7129.9]] 02201. 514.1 62|261.4|18.3 
23 82. 8 [0 5. 8 4342.7 10. of 3202. 514. 1 63 262.418. 3 
24 83. 8 [o 5. 9 44143. 7 ic. oH c4 203. 514.20 64 263.418. 4 
25 84.8 [0 5.9 45144. 1. 1 204. 514.30 6564.48. 5 
| 26 85,8 6. 46145. 6 to. 06205. 514.4 66265. 4 18. 
27 86. 8 J 6. 1 47146. 60. 2 071206. 5 | 14. 4 67 266. 418. 
28 87,5190 11] 48147. 6 10. 30 08207. 5 14.5 68|267.4 | 18, 7 
| 29 88996. 2 49148. 610.4 09]208. 5 | 14.6] 69 268.418. 
| 30 39389» 6. 3 50149. 6 10. 5] 1-[209. 5 | 14-6; 70 2695-4 18.8 
| 31 5. 876.4 [Tr r 5. 7 70. 5[z11[210. 5] 14. 7/271 |270.3 [18.5 
1 32 91.8[06.4]| 52|151.6]10.6|} 12[211.5|14.8| 72271319. 0 
33 92. 810 6. 5 53152. 5110. 7 13]212.5] 14-5] 73}272-3{19-0 
| 34 93. 80 6. 6 54|153-6]10.7)| 14]213-5[14.9| 74|[273-3119-1 
35 94. 80 6. 6 55154. 6110. 80 15214. 515. % 75274. 319.2 
| 30 95. 8196.7] 56155. 6110. 9 16215. 515. 1 76|275.3] 19.2 
37 96.80 6.8 | 571156. 6110. 9 17216. 515. 1 77276. 319.3 
38 97.80 6.8 5757.61.18] 212.515. 278277. 3 19.4 
39 98. 810 6.9 5958. 611. 019/218. 15. 3 7978.3 19.4 
40 99. 80. o 60150. 617. 20219. 57. 30 80279. 319.5 
4 100. 8107. 00/161 ene 220. 5 5518: 280. 3 19.6 
42 101.8807. 52167. 6 11. 3622221. 5[15. 8/62 281.3119. 7 
43 102, 807. 2 63j162.6 01.4 231222.5 15. [282.3197 
44 103. 8 9 7. 2 6443.61.40 24223. 5 15.6% 84283. 319.8 
45 104. 71% 30 6564.66 8 252245 15.7 351284.319. 9 
46 175. 70.4 (6165. 61.0% 26225. 5.31 86285. 319.9 
47 100. 707. 5 716. 6111.6 27226. 515. 8] 82286. 320. o 
| 48 107. 707. $1] 68] 167.6 11.7028 227. 515.9 88287.3 20. 11 
49 108.70. 6 69168. 61.8% 29228. 5 16. 00 89 283.3 20. 1 
50 109.7221269. 11. — 229.446. 095289 320.2 E * 
Ir 110. 70%. 171] 170.6] 12. 271 230. 4 75797 (290-3 20. 3 
152 111. 70. 8 720 171.65 12.0) 32231. 416.2 92 291.320. 4 
53 112.7| 07.9] 7372.6 331232. 4 16.2 941292.3 | 20.4 
545 113.71 97.9] 74| 173-6 [ail 34|233-4] 16-3! 4293.3 20.5 
55 114. 708.0 7574.6 351234.416.4/ 95 294.3 20. 6 
56 115. 7 08. 1 76175. 6 361235. 416.4 96295. 320. 6 
57 71116. 708.2 77776. 6 271236. 416. 5 97296. 320.7 
58 117.708. 2 7877.6 ; 8237. 4| 16.6|] 98 ]297.3|20.8 
59 118. 7|o8.3]} 7978. 612. 5% 39/238. 416.7 99 |298.3] 20.8 
_bo :9. 71 08, 4 525 e 239-4 16.7 300 (299-3[209| 


N44 Pit Uep | Lat Dp | Lat bin Dep | Lat Diſt] De | Lat 
| | tor 86 Deg + [ 


* 


Difference of Latitude and Departure for g Degrees. 
Wut Lat Leb Ibn Lat = . Let [= 2 Lat Vep Din Lat Der 
1101.0 00. 1} 61] 60. 80 f. 312120. 510. 5181 180. 318.742. 121.0 
202. O0 [Oo. 2 | 62| 61.80 f. 4 22{121-5| 19-6} 8281.368424. 12. 
3103. ooo. 3] 63] 62.805. 5 231225017 8 [8.38.0 431242. 121.8 
1404. ooo. 3 64 63.80 5. 6 24/1235 10.3 *&|] i183. 3416.01] 44243-1212 
5195.0 [00.4] 65 64.80 5. 725124510 *:1134- 356. 14g 21-3 
6126.0 00,5] 66 65.70 fl. 8 | 26 125-${11.0| * 113-.3} 16.2j] 46}245- 14 31-4 
2107.0[0c.b| 67] 66.70 f. 8 [2212,51 8756. 316. 3 71246. 1] 21.5 
$1:8.0[00.7] 68] 67. 70 5 9 28127. 51. 1 $5} 187.30 16.4j] 451247. 1] 21.6 
9199-0 00.8} 69 68.70 b. o: 128.5 oy 891188. 3116.4 45{24S-1] 21.7 
10 10. 0 oo. 9] /o 69. 7 6. 1 3% 12.8 . gof 189.3] 16, 5/1 54 - 
bee 11.001. 0c 71 50. 70 C. 2 13130. 5114 5 190.3] 16.6||251]}250. ©f 21.8 
121 12-010 1.0] 7271.7 31 5 6 g2|[ 191.3] 16.7 2/2£1.0] 21.9 
131 12-9]®1-1] -3] 72.7 6 93] 192.3[16.8\} 531252. of 22.0 | 
14] 13-919 1.2] 741] 73-7 *7 || 94] 193-3] 16.g]] 54255 22.1 
rx [14-919 1.3] 75 74-7 «71 951194-3[37.:]| $51254-0| 22.2 | 
r6f15-9191.4] 75 75-7 8 96]195-3|17.4]] $6255. of 22.3 | 
ro 16-9]01.5] 77 76.7 9 97] 196-3 [17-1 57] 256. of 22.4 | 
18117-9]o01.6] 781 77-7 12. 0 98 19. 17.2 54257. ol 22.4 
19 18-9 [01-7] 70 78-7; 12-1]| g9,]ig3.2[17-3{] 5912 $3. of 22 5] 
2012.21. 2J 89 79-7 12-2 129.2174 2812 6 1 
1120. 901. 8 71 80.7 as 20120. 217. 5 2616569. 0 22.7 
22121. 9 91.9 82 81-7 I2.4 02 201.2 17.6 6: 261.0 22 8k M1 
23 22.902. o 83 82.7 I2.4 031202. 2117.7 6: 262,0] 22 ” q \ 
24 23.9102. 1 84 83.7 12.5 04 1203.2 [177 64 263.0] 23-0 a 
2624.90 2. 2] 85] 84.7 12.6 054204. 2117 8. 6 5 264.0] 23.1 * 
26125-9{[02.3] 86 85.7 12.7 061205. 2 17.9 601265. O0] 23.1 
27126. 9 0 2.4 71 36.7 12 1 07 [206.2 18, off 671266. 0] 23.2 
2827.92.40 88] 87.7 12.9 [o [267.2 [18.1 68267. 00 23.3 
2928.90 2. 5 89 88.7 [13 0 Oy [208.2 18.2 691268. 0] 23.4 , 
3029.9 2.6 90 89.7 131 10]209.2 [18.3 [2269.28 . 
31130. 902.7 9 90.7 . . 13.127 20. 2 [8.4 27270. 0 23:6 
3231.90 2. 8 32 91.60 8. 413.2122112 18.4 7221.0 23-7 
33} 32-9192-91, 93192 6 G 2. 13.3 121212.2 18.5 73} 372 0 23 
3433.90 3.0 94] 93.608. 413.40 4213.2 }18.6 74273. 23. 
3534.93.10 95/ 94-6198. 413.5 124.2 7512740] 23-9 
36135-9192 3-11] 96] 95,608. ; 6 16 216.218.838 ][ 76[275.0| 24-0 
37136. 90 3.2 97 96.60 8. ; «7 |] 17|216.2 18.9 771275-9] 24-1 | 
38 37.903.398 97-608. . 2 181217. 2 19.0 781276.9 24-2 
3938.90 3.40 99 98.6 ö 4113.3] 19]218.2 "a 791277.9 24-3] 1 
49139-8123-5[[100|_99-619% .4|13-9|| 20]219.2 12.1% So[278-9] 24:4 14 
4140. 8 [O3 ro. 6 | v3z8 160. 414.0221220. 2 '19. 24þ1$1]279. 9] 24-4 5 
241.80 3. 7 02 [101.6 | 0&9 161.4 14.1 22221. 2 |19. 8 280. 24 
4342.80 f. 8 03]102.6[0 162.4 4.2 23ʃ222.219˙8dxn 3302894 
44 43.8 03.8 04 103, 6 09.0 e 14+ 3 241223+-11j19 5 84 282.9 24-7 
45144-8192 3-9]} 05] 104. 6]99-1 164.4 14.4 25 224-1|19.6|| 85/233. 9] 24-8 : 
46 [45-810 4.0 006.69. 2 165.4 14 4 261225. 119.7] $5j12$4. 9] 24-9 1 
4746. 804. 1 0706. 6109.3 166.414. 5 271226. 119.7 2728.9 25-0 Fl 
* 4847.8 04. 2 c8]107.6[09-4 167. 414.0 28[227-1]|19.8]] 88286. 9] 25-1 ' (| 
49 48.804. 3 cg|108.6]99-5 168. 414.2 291j228.1|19.9\] 8928.9 25-1 1 
$ * 50 49. 804. 4 10109. 6 09.6 169. 4 14.8 301229-1 [20 901288. 9| 25-2 | | 
51 59. 804.4 111110. 610.7 170. 414.9 2310230. [20.1)}|291}289.9] 25+ 3 Sil 
52 51. 8/04. 5j| 12|111.6110.7 171. 315.0 3223.12.22 9g21290.9] 25.4 of i 
53|/52.8/04.6f| 1312. 610.8 172.315.111 33 233.7 8. 3 931291.9 255 Ws || 
54|53-8/04-7]) 14[113.6]10.9 173-3|15-2|| 34]233.1\20.4]] 4292.9 25-6 41 
55 54. 8104.8 15|114.6[10.9 174.3 15˙2 351234-1 29.41] 95|1293-9] 25-7 1 
5655. 8 04.9] 16115. 610.1 175.315. 3 360235. 120. 5 96/294. 25.8 Wi: 
571 56.8 05. 00 17116. 610. 2 176.3115. 4 37/236. 120.6 972959 25-8 1 
58 2.8%. 18117. 610.3 177. 315.3 380237. 120.7 9296.9 25-9 i 4 
59 58.8 0 f. 1 19/118. 510. 4 178.315. 39238. 120 3] 9912979 20. o . 
65 $9.B'o5.2 20110. 5110.4 179. 3 — 40239. 120. 300298. 9 26.1 »1 
Diſßſ Ves Lar p Dep | bat Dep | Lat ||Dift' Dep Lat (I Dif] Dep | Lat A 
„ 


$2 : for 85 Deg. | 3 " 


Difference of Latitude and 


ry 


Departure for 6 Degrees. 


— 


Dep. Bit Lat | Dep Diſt Lat | Dep =P Lat | D+p Dutt Lat Dept 
01. ooo. 1 61} 60.7 06. 4 121 120. 312.6771180. o 18.9 24[239.7 25.2 
202. o foo. 2 62} 61.76. 5 22121. 3 12.7 181.019. 0 42240. 25. 3 
93. 0 foo. 3 63} 62.706. 6 230122.3 12.9 182. 019.1 43241. 7 25.41 
04-0 f00.4}} 64] 63.6[06.7|} 24/123.3'13.0 133-0|19.2]| 44[242.7| 25.5} 
95. 0 foo. 5 65 64.606. 825/124. 13. 184.019.3 45|243-7| 25.6 
26. © 190.6 65 65. 6 56.9 260125. 213. 2 [ 851850 19.4 46{ 244.6 25.7 
o. oo. 7 67} 66.6 7% 27126. 3 13. 3] 87 189.0 19. 5 47245. 625. 8. 
J. oe. 8 63] 6. „oz. 1 28012. 313.4] 880187. 19.6 48 e 
08.9 100.9 69 68.60 2 29128. 313.5 8g 188.0 19.8 49}247.6;2 0 
seo 70 69.60 ½. 3 200129. 3 13.6 90 189.0 19.9 50248. 6 26.1} 
10. 9 j01.1 71] 70. 60%. 4131139. 313. 191 189.9 20.0 2511249. 6] 26.2 
11.9.3 72} 71.697. 5 32 . 20. 1 52250. 6 26. 3 
12.90. 4 73] 72.60%. 6 330132. 3 20.2 53 251.6 26.4 
13.901. 5 74; 73.60. 7 4341133.3 20. 3 540252. 6 * 
14. 51. 5 75 74.60. 8 35134. 3 20.4 55253. 626. 
15.9.2 76 75:60. 9 361135.3 20. 5 565/254. 626. 8 
16.91.80 77 79-6403.0 371136.2 20.6 57][255.6| 26.9 
17.9j01.9]] 78] 77-6108. 1 38] 137.2 20.7 53256. 627. o 
18.9 oz. 0 791 78.6 ſo8. 3 39 138.2 20.8 59257. 627. 1 
19-9 2 85 79-6108:4i] 4039.2 20. 9 2 253.6 27.2 
20.9 j02.2 |] $x] 30. 6 08. 5 141 140.2 21.0261 259.627. 3 
21.9 [o. 3 82] 81.508. ö N 421141. 2 21.1 '62|260.6| 27.4 
22-9 02-4 || 83] 82.58. 4342.2 21.2 63|/261.6 27 
23.92. 5 84 83. 5 los. 8 | 441143-2 21.3 64|262.5| 29. 
24.9 [2.6 35 84.5 06.9 45/144. 21.4 65263. 527.7 
125.9 92.7 . . . 21. 5 66 264- 5 27.8 
20.9 [oz. 8 21.60 67/265.5 27. 9 
27.8 2.9 21.7 [ 68266. 5 28. o 
28. 8 ſoz. o 21.8 69] 267.5 28. 1 
29.8103.-1 21.9 2028.5 28.2 
30. 8 [o3. 2 22.0 2710269. 5 28.3 
31.8 3.3 22.2 72270. 5 28.4 
32.8 02.4 22,3 73 271. 5 28. 9 
33-8j03.6 22.474272. 528.6 
34. 803. 7 22.5 75273. 528.7 
35.8 [oz. 8 22. 676 274. 5 28.8 
36.8 *$- 22.7)| 771275.1 28.9 
37. 8 104-0 22.8 780276. 529.1 
338.8104 1 22.979277. 529.2 
39. 8 04. 2 23.0 80278. 520. 3 
40. 8 [o. 23.128279. 5| 29-4 
141.8 [04.4 23-2 || 82280. 429. 5 
42.8 104. 5 23-3\| 83|281.4| 29.6] 
43-3 j04.6 23-4 84 282.41 29.7 
44.8 [94.7 23.5 85 283.429.8 
45. 7 104.3 23.6 80284.4 29.9 
4.7 194-9 23.787285. 4 30. o 
47-7 [05.0 23.3 [ 88286.4 30.1 
18.7 0.1 23.9 [ 89 287.430. 2 
4. 24.2288. 3943 
$0.7 05.3 24. 11||291 [239.4] 30.4 
31-7 105-4 . 24.292200. 4 30. 5 
„„ . 24.3 9329.4 39.6 
53-7 [05-6 | 24.5 94|292.4| 30.7 
54*7 55-7 . 24.6 95|293.4] 30.8 
55-7 105-9 . 24.7 96294. 4 30.9 
56.706. o . 24.8]] 97]295.4| 31.0 
57.706. 1 : 24.9 93|2960.4| 31.1 
58.7 96.2 | 15.0 99|297.3] 31.2 
59.7 [06. 3 20 12. 5 179-0 26.1300 298.4] 41.4 
Dep || Lat l Diſt| Dep Tar! 578 Dep Ter 75 Tat Pi De a 
| ES for 84 Deg ? 


* 


Difference of Latitude and Departure 2 7 — 


tm] Lat BY Dep [Din] La: Des Y Lat , Dep Din t { Dep Lat | 
7 51.0 501 67 8.5 8 07.4 4121128. 1[14. 7187 1750 22 «|| 241 251 75 ö 
| 202. 0 0% 2 62] 61 587. 5 22121. 11.9 82180. 6128. 2 42240. 2 3 
353. 0 o. 4 63] 62-5|07.7 23 122. 1018. 83181612. 3 41124. 4 
454.9. 5 64] 63-5|97-3}| 24, 123.1] 15-5} 8482.28, g4f 242-2 * 
S los. ooo. 6 65 64-5) 07-9} 25 124.1 15 2 85183 6 bes. 45|243+2 I 
o Co. Goo. 7 66 65.5| 8.0 26 | 125, 1 15. 3168,14. 28 46 | 244- 1 1 
76.9 oo. 9 674 66.568. 2 27126. 05. 5 8785 22.8 gp] 245-8 H 
207.901. 0 68 67.5|0b.3 28|127.0 | 15.6]] $8] ;36 6122.9 48! 246. 1 7 
9003. 901. 1 69] 68.5 8.4 7 128. 15.7 89 187.623. 0 44] 247+ 1 
10 lo 9. 901. 21 70 69.5 8. 5! 2122. 15-5} gof188 6123.1] go[248. 15:0. 
| 11110. 9 01.371.568. 6% | 130.0486, 2), : 1485 23.3251 249-1 30 
1211.9 01.5 72 71. 508.80 32131. 1 52190. 623.4 52280 11307 | 
1313.9 . % 73] 72.5[08.9] 331 132.0] 16.2 939623. 53125511 30.8, 
1413.9 1.2 74} 73-4|©9-0|| 344133-0| 16.3] „42. 023.6 482.130. 
1514.9 1.875 74/4/90 351134.01 16.4} % 793.5023˙7 588131 
151.901.976 75˙4/09. 30 361350 16.6 6194. 5239 566254 [31.2 
17 16.9 02. 1 77 76.4 09.4 3711398 16.7 9” 105 51Z24- O 5725•⁵ 1171.3 
| 1817.9 02. 2 78 7-499. 54; 38237. 16.8 981196. 5124.1} $512592.1] 310.44 
1198.9 02.3 79 7544 99.60 39 138.0 16.9 99197. 824.2 39257. 
2019.9 02.4 80 79.4 29-2 40 139.0 17.1 20. 198. 5124 4 6 258.0} 36.7 
| 210. 8 2.61 $1 80. 4 09-9} 141139. T7+-21 211199. 5124-5 261}:59.0|31.8 
22 [21.80 . 7 $2| $1.4 10. 42140. 917. 3 02[200.5|24-0]] 62 189.9 
1232.60 28 83 82.4 |10. 1 433 41.9] 17-4|| 03204-51247} 63 261.0 32.0 
2423.8 02. 9 84 83.4010. 2 44 142.917. 5 04202. 51 24+ 64] :62.0| 32. 
2504.8 030% *5| 844/10. % 45 3.97.2 o5| 203.5} 25.0} 65) 263 032. 
25 f. 8 0 3. 2 $6] 85.410. 5 40 144.9] 17-8} 06 204. 5| 25-1 66] 204-032. 
2726. 80 3. 3 87] 86.310. 0 47145. 92. % o 205.4125 2 671 265.0|32.5 
2327 80 3. 4 88] 87 310. 7 4146.9 18. 0 oB 206.425. 3 68] 266.0] 32. 5 
2928. 8 6 3. 5 89] 88. 3 10. / 49 147.918. 1 09 20%. 425-4 6,867.0 38.8 
3029. 8 3. 90 89.3. oll 50148. 9 18. 10 208.4 25.6 7026.32. 
3130.5 0 3. 3 gi] 99. 311.1 8713.2 18.4||211 | 209.4|25. 7|| 2751 [269.0] 33- 
32031. 803.9 92| 91.311. 2 5250.9 18.5} 12[210.41 25.81] 727.0133 
332.804. 93] 92.311. 30 53/15.9 [48.6 23]211.4|25-gff 731278.0| 33-2 
3433.7 04. 1 94] 93.3 11.5 54/152.8 18.7 1421246. 1 7427913 
35034. 704. 3 95] 94.31% 553.8189 15]213.4'26.2}} 751272-9133- $ 3 
1366835. 7 04.40 90] 95-3 11.7 59\154-8] 19-0} 16214.4/5,3 76{273-9[33-< 8 
3736.7 04. 5 97] 96.3 11.80 57|155.8| 19-1] 17215.4/26.41 771274-91 33-7 | 
38137.7| 94-61] 98] 97.311. 9/ 55|156.8419-2}} 18|216.4|26. 5 781275.9 33-9 |; 
| 39133.7|04-8]] 99] 98.3 12.1 59157. 8819.40 191217.4|26.7j| 76276 9K 0 . 
$0139-7 9. ee 158.8 12122 218.4 26.8 8. — 22A. K 
41149.7|0 5.0101] 100.2 | 12, 161] 159. 3 | 19.6221, 219.3] 26.9 231 278.91 34- 2 
241.70 f. 1 02101. 2 110 62 160.8 19.7 22220. 3 27. 0 82279914. KW, 
4342.70 f. 2 oz3[102.2 |12«5 3 151.8] 19.5]]} 23 221.3|27.2\} 33|280.9] 34+: Wi 
4443-705. 4 04103. 212.7 '4 162. 320.0 24222. 3 22-3 842819 5 
4544-7 [o. 5 os 104.212. 8 6 163.8 20. 10 25223. 327.4 85/282.91 34-7 3 
4045. 70 5. 6 6105. 212.9 66 164. $] 20. 20 261224.3 7.5 $5]283.9] 34-8 iy 
47. 6% f. [ 03)106.2}r3.0) 67 165˙⁹ 20.3] 2722.3 27.6 87284. 34.c | | 
48 147-6195.8}} o8]107.2 13. 2 68 | 266. 7120. 5 28226. 3 27. % 28/28; $| 35.1 i 
49 143. (.o 09108. 213. 3 69 167.720, 29227.3 27. 86/286.8J35˙2 | 
| 5049. 6 06.1 18110 9.2134 E. 4 2. 7129. 7 3 128.3 28.0 go 237.8 35-3} f {it 
5155.6 06. 21111. 213.5 2 71 20.5231 1224.3] :3.11 2911288 $135. 4 4 
352 51.606. 3 121111. 2 2 22.9 32 239.328. 3 92{289.8]35.5 1 
5352.66. 5 1312.2 13.8 7. 27 331231. 328.40 93|290.8135.7 Ws | 
54653˙6 9.60 14[113.1|13-9 772.7 21. 2 34232. 2 28. 5 94} 298.8] 35.8 1 
5564-606. 715114. 1140 75 173-7 | 21-2} 35|233-2|28.6\]| g95|292.3] 35.9 tl 
5655. 60. 8 16|115.1 [14.1 174.721. 4 36234. 228.795 293.8 36.0 oh 
30 56. 606.9 17116. 114.2 1 da. 7| 21-6} 37235-2288. 97|294'$] 36.2 ail 
5 8 on 118117. 114.4 78] 179.7 | 21-7} 38230. 29. ff 98293. 836.3 11 
21191118. 114. 5 79 177.7 wy 39[237+2| 29-1] 9296.810364 
1 9 1122819. 4 1178.21 21. %% 401238. 21 29.2 3001 297.8 36. < 
5rd Pep] Lat {{Diſt] Dep Lat Dit Dep Lar || Pift] Dep Jp | Lat]} Di'} Dp "Tj 
for $3 Deg. 


| Difference of Latitude and Departure for 8 Degrees. 


O A WE: 


IO 


Lat 


01. o 
02,0 


OJ+ o 
©4. o 
05.0 
05.9 
06. 9 
97.9 
08. 9 


2.9 


10. 9 
11.9 
12. 9 
13. 9 
14.9 
15. 8 
16. 8 
17.8 
18.8 


19.8 


20. 8 
21.8 
22.8 
23.8 
24.8 
25.7 
26.7 


00.1 
00. 3 
00,4 
oo, 6 


00,8 
01. 0 
01. 1 
0 1. 3 
01.4 
0 1. 5 
0 1. 7 
0 1. 8 
0 1.9 
0 2.1 


Dep y 


00. 7 


Dep 
08. 


os. 


8.8 
0 


e. 


Og» 0 


09. 2 


09. 3 
4 
_— 
OY. 7 
09. 9 


10. o 


10. 2 
10. 3 
10. 4 
10. 6 


10. 9 
11.0 
111 


11.3 


11.4 
11. 6 


11.7 
11. 8 
12.0 


109.9 15. 5 
110.9 15.6 
111.9 15.7 

112.9,15-9 
[113.9,16 © 
114.9 16. 1 
115.9 16.3 
116.9 16.4 
117.8 16. 6 
118.8 16.7 


10. 7 


Lat 


119. K 
120 3 
121.8 
122. 8 
123. 8 
124.8 
125.8 
126. 8 
127.7 
123. 7 

9-7 


«7 


/ 


131.7 


132.7 
133-7 
134.7 
135˙7 


81136.7 


137+7 
138.6 


139. 6 
140. 6 
141.6 
142. 6 
143. 6 
144. 6 


145.6 


146. 6 


147.6 


145.51 
149-5 
150. 5 


151. 5 
152. 5 
153-5 


6]154-5 


"53-5 


195.4 


Dep | Lat 


156. 5 
157-5 
158 4 
159-4 
160. 4 
161.4 
162.4 
163.4 
164.4 


106.4 


| Dep 
16.8 


17.0 
17.1 
17.3 
17.4 
17.5 
17.7 
17 8 
18,0 
18.1 


E 
* 
iy. | 


HH NH 8 0 t 
WOlnuygwo 
& au t 


40-5 
40. 6 
40.83 
40.9 
41.1 
41.2 
41.3 
41.5 
41.6 
41.8 


Difference of Latitude and Departure for g Degrees. 


A Lat | Dep Dit Lat —.— . Lat } Dep | Diſt Lat Don — Lat | Dep 
© fy T 6 O. 2 61] 60.2 09.502119. 518.9181178. 5 28. 31/241 238.0137.7 
2102.0]00.3]] 62] 61.209. 7 [ 22/120. 519.10 8:1179.5[28. 5 g21239.0137-8 
3103. ooo. 5 63] 62.20% 9 23/121. 5 19.2 83180. 728. e 431240. 038. 0 
4004. ooo. 0 64| 63. 2 10. 00 24/122. 59.4% 84/1817 28. 8 (41.0038, 
04. 9 oo. 8 6:| 64. 210.2 250123. 5619.0 882.7 451242. 038. 3 
: 05.9100.9|| 66 65.2|10.3]] 26|124. 5]19.7 |} 86/8372 Ar 46243. 038. c 
| 706. 901. 1 67] 66. 210. 0] 271125.4|19.9 871184. 7 29. 2 471244. 0 38. 6 
8107. 901. 3 68] 67.2110. 6 2828.4 20.0 8885. 7129. 4 4824. 38. 8 
908.901. 4 69 68. 210. 80 29127. 4020. 2 89 186.7 29.6 49248. 938. 9 
1009.9 o1.6| 70 69.1 10. 9 30 128.4 — 157.7 age '7 50 246.939. 1 
177 10. 901. 7 77] 70.1}11.21]|131 129.440: 5[1911188.7 |29.9)}2511247.91 39: 3 
1211.91 9 72 71.1011. 3] 321130 9. 92/189. 6 30. 0 52248. 939. 
1312.90. 0 73 72.101140 330131. 4/0. 893/199. 630. 2 8349.39. 6 
1413.82. 2 74 73.111. 6 34132 4121.04 94 191.6 30. 3 $4{2 50. 39. 
1514.8 O2. 3 75 74.1011. 7 357333021. 195( 12.639. 830.939. 
15115. 8 oz. 8 76 7-11.90 36134. 321.3 96/193. 630. 7 $612 52.9149. 
1716. 802. 7 77 76. 1012. 00 37 35.321.497 194.630. 8 57253 $140. 
1817. 802. 8 78] 77. 0012. 2 3813. 321.6 98 195.63. ol 58 254.84 
1918.8 03. 0 79] 78. 0012.4 3913.3 21.7 99196. 631. 1 8955.9]. 
2019. 8[O0;3. 1 80 79.0012. 30138 3121-9200 197.513. 3 6256.8 40. 7 
[21120.7103-3]] 8x] 80.0|12.7||1411139. 3 22, 1)201|195- 5] 31. 4//261]257. 8149.8 
22|21.7|03-4|| 82] 81.012. 8 42 140. 322.2 02199. 531. 6 621258. $541. 
23 22. 70;. 6 83] Sz. 013. H 430141. 222.4 031292 $1 31.9) 631259, $[41.1 
12423. 703.8 $4] 83. 013. 1 44/142. 22. 5 04/21. 5309 64%. 8041.3 
2524.703985] 84.013. 3 45/43.2 22.7 [05/2932 $| 32.4% 65J[267.74.4 
2625. 704. 1 385/ 84.913. 5 46144222. 8 06/203. 5 32.2 661262. 741. 6 
27 26. 704. 2 87] $5.9|13.6]] 47/145, 2123-0} 071*294-$| 32.4} 67263. 71-8 
2827. 704. 4 88 86. 9 13.5 43 146. 2 23, 1} 0513954 32. 5 6% 264. 7 $1.9 
29 28.604. 5 89 57.9|13.9|] 49}147-2|23-3}} 09 206. 432.7691265. 742.1 
3029. 604. 790 88.914. 2 23-5|| 10 207. 4 32-8 7| 265. 7|42.2 
3130. 604. 8 g1] 89.9 14.2151/149. 1 23. 6||2111328.4|] 33.071267. 7142.4 
32 31.6 05. of 92| 90. 914.40 52/150. 103.8 121209-4* 33.2] 721268.7 [42.5 
3332.6 [. 20 93] 91.914. 50 $31451-1123-$] 13 210.4! 33.3 731 269.6142. 7 
433-65. 4 9247 852.100 14]211-4| 33.5] 74279-6|42. 
3534.6 05, 5 95 93.8014.9% 55/153.1/24•=—][1512˙4 33.6} 751271.6143 
3635. 605. % 90 94.815. o 560154. 1024.4 16 213-3, 33-$; 761272. 643.2 
| 37] 36. 5 05.8 97 93815. 571155-1]24-6f} 171214+-3\ 33.9} 771273-6[43-3 
3837. 5 05.9 98] 96.8|15.3]| 53/156.1]24-7}]} 18 113˙2/3˙ 781274. 643.5 
39 38. 5 06. 1 99 97.815. 5 5957-024. % 916. 334. 3 291275643. 
40 30.5 |06.3||100| 98.8|15.61] bo[158.0]25.0 2017-2) 26:2] 80126. 644.8 
4140. 5 66.401 99.8 15.8 161 159.025.2221 215 3 34.681 277.5 $3-9 
42|41.5|06.6||.02| 109.7 16. 0] 620169. 025. 3 22 219.3 34.7 82278. 544. 
43142. 506. 7 03101. 716. 10 63/161. 025. 5 23220. 3 34.9 $3 259. 5 44 3 
4443.5 06. 9 ] 04] 102.7 [16.3]; 64162. 025. 60 2 21 ¶—3•6 84] 230. 544.4 
45|44-4 |97-0|| o5| 103. 716.4 65/163, f. f 25/222-2| 35.2 $5] 281. 51 44.6 
45/45. 40%. 2 06| 104. 716. 6 66} 164, 26. 26223. 35.3 86282. 544.7 
4746.4 0%. 4 07] 105. 716.7] 670164. 926. 1]} 27 224.2|35.5 871283. [44-9 
| 43]47.4|97+-5|} 08] 10. 716. 90 68 165. 926.; 28 225.2 35.7 381284. 5145.0 
{ 49148. 4|07+ / 0910. 7. o 690165. 9 26. 4 29 225.2 35.8 891285.4 45.2 
5049.4 07.8 10}108.7{17.2]] 70167. 926. 6 39227-2136. 5 go |250.4145.4 
51] 50.4 08. o 111| 109.6 , 2. -2| Y 
52|51.4|08.1|| 12 1109.6 : 
8352. 308. 30 13 111.6 . . 
| 5453.3 08.4 14 112.6 9 : 
5554. 308. 6 15 113.6 8 
5055.3 08. 80 16 114.6 3.8 | . 
57. 308. 9 171156 82 | . 
58157. 309. 1 18110. 5 8 3 
5958. 309. 2 19 117.518 [ 79176. 828.00 39/236. 137.4 99195346. 8 
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Difference of Latitude and Departure for 10 Degrees. 


Din 


Lat Tat | 


237-3 
238.3 
239-3 
240. 3 
241.3 
242. 3 
243-2 
244.2 
245.2 


247.2 
248.2 


249. 2 


250.1 
251.1 
252.1, 
253. 1 
254-1 
255-1 
25. 0 


257. 
258. o 


1259.0 


260. © 
261.0 
262.0 
262.9 
263.9 
264.9 


265.9 


266.9 
267.9 
268.9 
269.8 
270. 8 
271.8 
272. 8 
273.8 
274.8 
275-7 148. 


276.7148. 
2777 
278.7 
279-7 
280. 7 
281.6 
282.6 


1283. 6 


284. 6 
285.6 
286, 
287. 
288. 
289. 
290. 
201. 
292. 
293.5 


294+ 5 
295.4 


. Lat Dep ,Diſt | Lat tj Dep [Dif Lat Dep Diſt; Lat | Hop! 
777 51.6050 || 61] 701 10. 6 121 119,2.|21. 27.0181 17821314 4 
20. 00 O0. 362 61.110. 8 22|120.1|21.2|| 82 9.—1˙8 
303. oſ oo. 5 || 63] 62. 010.9 2301211021. 3 [ 83 180.2030. 7 
4003. 900.7 64 63.0111 24[122-1|21-5|| 84 181.231. 9 
504. 90. 9 65 64.0 11-2] 251123-1121-7 8351182.2 32.1 
505. 901.0 65 65.0114 224.121.886 183.2 32.3 
7lo6.9101.2 || 67 68. 01.6% 2-|125-1}22.0} 87] 154-2 132.4 
$107.9101.4 || 68] 67-0]11.8|| 2£|126.1|22.2|| 88|155.1|32.6 
9 o8.9 01. 0 69 68.0 12.0 29 127.0122. 4 89 180.1 32.8 
1009.81. 2 70 68.9 12.1 30125. 22.425 187.1 32:9 
11 10. 8 1.9 71 60.9 12.3 1311129˙0122.7 191 188.1 33-1 
12 11. 300. 1 72 70.9 12-5] 321130.0[22.9!| g2[13g.1|;3.3 
1312. 802.3 73] 71.912.733 J131J 023.16 9301990-1133-5 
1473. 8002.4 74 72.912. 341320232 94191. 33-6 
1514. 8002. 75] 73.913: 351132-9123-4|| 95] 192-2 133-8 
16115. 8002. 8 [ 76 74.8813 2 361133-9j23-6 961193. 34. 
1716. 702.977 75·813.4%[r 371134-9]23.8|| 97] 194-0134-2 
1817. 703. 1 78 76.813. 5 38735.9 23.9 $981 195-9{34-3 
1918. 703.3 79 72-813. 39 136.9 24. 1 9916.0 34.5 
| 20|19. 7103-5 |} 80 28.832 gof137-9[24.3j| 2001 197-2 197-2 [34-7 
21|20.7103-6 [ 871 79-8]14-0\}1411138.9] 24.41] 2011197-9 34:9 
22|21.7]03-8\} $2 80.814.242 139.8 24.6 02 198.935. 
23 22.704. 33 81.7144 43/140. 824.8 3199˙9 35.2 
2423 6194-2 $4] 82.7 14. 6 44 14!1.8]2;.0 4 200.935. 4 
25124.6104-3|] 85} 83.714. 7 45|142.3]25,1/\| 05]221-9[35+ 5 
10 25.6 O4. 5 80 84.7 14.9 46 143.8 25.3 06 202.9 35*7 
27 26.6 04.7 87 8 7115.10 47 144 ·8 25.5 071203+91[35-9 
2827. 604. 9 $8] $6.7|15+-3]] 481145-7 [25 708264961 
2928. 605. || 89] 87.6115-4}} 49 146.7 25. 8 [ 09295. 836.2 
| 30 29-5 05. 290 88.615. 6 50147. 2b. o 10 206. 8 36: 4 
31 30. 55. 4 91 39.6|15.8||r51[148-7]26.2||2111297-5135.6 
3231. 505. 5 92 90.6 1. 0 5211497 26.4 121208.8|,6.8 
3332. 5195-7 || 93] 91.616. 53} 15% 726.5 13 219.836. 9 
3433. 5805-9 [ 94| 92.616.3 54/512 20.7 16[210-7[37.1 
35 34- 06. 195 93.6616. 50 55 152. 6 26.913 J211.737.3 
36135. 506. 2 96 94.516. 6 56 153.6[27.1/ 16212/7037. 5 
37 36. 406.4 97 35˙ 316.8 571 154-6[25.2 || 27[213-7137.6 
3837. 4406. 6 98 96. 517 of] 580155527 4% 18214.7 7.8 
39 38.4 06. 8 99 97-5|17.2|| 59j15%-6|27. Gi] 291215-7138.0 
40 39.4006. 9 roof 98 5| 17.431} 65[157-5]27.7|| 20[216-7138.1 
41 40.4 07. 1101 99. 517.5161 158.6 27.9 [221 217.6 38.3 
42 41.407. 3 o 2100. 417.7 621159-5j28.1|| 22 218.6138, 5 
41 42.30%. 03 101.417. 63160. 528.3 23[219-6[38.7 
4443.37. 6 og 102. 418.0 64161. 528.4 24220. 638.8 
4544. 30%. 8 0503.4 18.2 65162. 528.6 25 221. 6039. 0 
4545. 308.0 06 104. 4 18.4 66163. 529.826 222639. 2 
4746. 308.1 7105. 418.6 6164.59. 0 27 [223+ 5139+ 4 
48 47. 3198. 3 03106. 418.7 [ 865.429. 1 28224539. 5 
49 148. 3198.5 || 0910. 3 18.9 691156.4} 29.3) 292255039. 7 
50) 49.2 08. 7 10 196.3 19.1 70 167.4 29.5 30 226. 39-9 
51 | 50. 2[05.8]|1111109.3!'19.2\{1711163.4[29. 7 || 231 | 227-5 [40.3 
5251. [09.0 12110. 3 19,4 72|169.4[29.8|] 321228. 5 40. 2 
5352. 209. 213111. 3 19.6 73/770. 4 30. Off 331229-5 40. 4 
5453. 209. 4 14112. 3 19.8 74/771. 430. 2 34230. 4 40.6 
55 84.209. 5 15113.3 199 75/772. 3 30. 3 35231440. 7 
56 55. 109.7 1614. 2 20. 1 76173. 330. 5 361232-4 40. 9 
$7 56. 1009. 9% 17|115.2 20.3 77/174. 339. 7|| 3702334 (41-1 
38 57. 110. 1 18116.2 20. 5 78175. 3 30.9 | 38[234-4 (41-3 
59 58-1 10.2 || 19] 117.2 20.6|| 79176. 33.0% 391235-4 [41.4 
| Go 59. 1 10. 4 20 118.2 20. 8 80 177-3] 31-2|| 49[23/-3 41.6 
57 Dep | Lai [DAL Dep - Lat Diſt! Dep | Lat I Diſt] Hep | Lai 
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Difference of Latitude and Departure for 11 Degrees. 
Lat | Lat | 


ſpit | Lot | Dep gat Logs Dep (Dh) he (Oe I LN 
x o. ol oo. 2 71 9.9|11.6\|1211118.8[23. 11} 1811177.7 3&- 5 241 236.6] 46. 
2 [o. ol oo. 41 62 60.9| 11.8] 22 |119.8[23.3]] 82778. 634.7 42] 237 $]45- 
302. 9 bo. 6 63] 61.812. 23|126.7[23.5 34.9 43218. 5] 46- 
403. 9 O0. 8 64] 62.8012. 2 24/121 7123-7 551 44\ 239- 50%. 
5104.9. 0 65) 63.82.40 25122.723•9 35.3 4502. 5046.7 
5 O05. 901. 1 66 64. 812.6 26123. 724. 0 35.546241. [. 0 
716.901. 3 67 65. 812.8] 22/1224. 35.7 47] 242. 57.1 
807. 901. 5 68] 66.713. 2812560244 ; 35-9 48 | 243- 4447+ 3 
9108. 301. 7 6g] 657.713.2292. 6 24. 6 36.1 49| 244. 4147+ 5 
10 og. 8 ot. 9 70 68.7|13-4}}. 301127. 61:4.8 36. 3 [ 50 245.4477 
—— — — 1 I Lo bee — | — — ues — — 1 — 4 — — 
1110. 8 o. 171 69.713.513. 628. 36. 4 737 246.4478 
121 11.802. 3 72} 70. 713.7 32 129.625. 2 35.6 $2| 247-4 48. 
13112. 802, 5 73] 7.13.9 33 130. 6121.4 36. 8] 53] 248. 348. 
14013702. 7 74 72.6011 34/737 5|25-6 57. 0 54| 249,30 
8 14.702. 975 7160143 35/732 $]35-$ 37.2 55250. 3 
16615. 703. 1 76 74.601450 36133. $125-9 37.4 560 251-3 
1716. 703, 2 77] 75-6] 14+7]| 374.526. 37.0% 57] 2$2+3 
18] 17.703. 4 78} 76.4.9 381135-5[26.3 37.81] $$] 253-2 
19] 18.703. 6 79] 77-5] 15-1] 39736. 4/26. 5 38. o $9 254. 2 
2019.03.80] 80 78. 515-3} 40 1137-4 2b. 7 z33.2|| 60| 255-2 
21] 20. og. o 81] 79-51 15-5014 138.4 26. 9 38.4 261 256, 2 
22| 21.604. 2 [ 82| 8. 5 5 % 42139-4271 38. 5 62257. 2 
23 22.604. 4 83 $1.5 15. 8 431140. 427.3 18.7 63] 258. 2 
2423. 604. 6 84 82. 516. % 44/1437 5 18.964289. 
2524. 5[o4. 885 83.462 451142» 3127-7 39. 1 65 260.1 
26125. 5oßs- o 86] 84.4 16.4 461143+- 327.9 39. 30 6626.15 
27126. 5 [of. 2 87] $5.4 16.6 47 1144-3 28. o 39. 5 67 262 1 
2827. 5 (06. 3 $8] 86.4 6. 8 481145. 328. 2 39.7 68] 263.1 
29] 28. 505. 5 89 87.47% 491 149-3 28.4 39.9 69 264.0 
| 30 29.4105.7 98 88.3 12.2 5o[ 147-2 28. 6 40. 1 70 265. o 
77 30.4 559 [7 89.3) 17-4 151) 148.2 28. 8 40. 31| 271 | 266.0 
32| 31-4 0% 1 92 90.3} 17 66 5211492029. 0 40. 4 72| 267.0 
33 32. 4 06. 3 93 91.3177 53159229. 2 40. 6 73] 263.0 
34] 33-4, 09. 51] 94] 92-31 17-9] 54[151-2129-4 40. 8 74269. 0 
35 34.4 06.7 [95 93-3 18.1 $5 152-1129. 6 1.0 75 269.9 
36] 35.306. 9 96 94-2 18.3 $6 1153-1 29.8 = 76 } 270.9 
37 36.307. 1 97 95-2 18.5 57{154-1130.0 41.41 771271. 9 
38 37+3j07- 398 96. 2118.7 58 [155-1]30. 1 41.6 78| 272.9 
39 38. 3 0% 4 99 9728.9 59 156.13. 3 215.0041. 8 29273. 
4% 32. 2.10 98.21 60|157-1130-$ 218.242. 8224. 
41] 40. 2 0%. 8 [01 94. 119.3161158. 030. 7 || 2: 9 |42.2\|231| 275.8 
42 41.2 08.0 021100, 119-5 62 159.0030. 9 217.9 42-4 82 276.8 
431422 03.2 031101. 1 19.7 63 160, © 31.1 218.9 42. 5 83 277. 8 
43. 208. 404102. 119.8 64161. 031.3 24219. 2. 7 84 278.8 
45 44. 2 08.6 05|103.1|20-0f} 65/162. 31. 5 220.9 62.9 85 279.8]: 
46 45. 2 08.8 [00 fo. 2. 2 66162. 931.7 221.863. 1 8% 280. 7 | 
47| 45-1|09.0 || 07] 105.0120+4|} 67|163.9131.9 || 1 $143. 31] $7] 2$1.7 | 
48 47-1! 09.2 || 03|106,0|20.6}] 681649321 8143.51] 33] 282.7 1: 
49 48. 1 09. 3 09107. o 20.8 69165. 932. 2 | 124.843.789 283.7 0 
50 49.109. 5 10108. 02 1.0 22 166.932. 4 225.8 43-91} 99 284.7 
Ji 50. 097111019. 1.2[71 157.932. 226.744. 1291285. 6 55.5 IT 
52| 51. 09-9] 12|109.9|21-4|| 72168. 8032.8 7144-3] 9? 2$6,6'55.7 
$3] 52-0| 10-1 een 21.6 73169. 833.0 228.744. 5 93 287.6 
54 33. 10.3 1/111.9 1-8 747.833. 29.7.6 94 288. 
55 84.0 10. 5 15/112.9 21.9 75 171. 833. 390-7 U. 8 95 289.6 
50 55. 0 10. 7 1613.92.10 7672. 833.6 231. 7A;- o 95 290. f 55, 
$ eu-? 171114. 822.3 77173. 733-8 232.6045. 2 97 291.5 56.7 
5 56.9111 18615. 822. 5 78[174-7] M · 233-6145.4\] 98292. 5 56. 5 
$9] 57.9 11.3 19/10. 822.7 2975,74. 234.645,61 99293. 5 57. 0 
60 . 2 4227 $122-9 280 176.7134 6145.8 329] 294-5'57, 
dan Be Lat tin Dep | Lat E ep | Lat Lat Dit Dep 
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D:fFerence of Latitude and Departure for 12 Degrees. 
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120. 3 
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122. 3 
123.2 
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61133. 012 
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135.9 
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141. 8 
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241.65 
242. 5 
243-5 
244+ 5 
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248.4 
249. 4 
250. 4 
251-3 
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253-3 
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205. O 
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268.0 
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209.9 
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275.8 
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Difference of Latitude and Departure for 13 Degrees. 


1 Lit | Dep Din Lat Dep hiſt Lat Dep Dig Lat | Dep D Lat 4 Be 
= 61! $9-4]13-7/[1211117-9{27.2 8776.4 42+ 71 2411234.3 . 
2 1.9 00. 4 62) 0.43.9 2218.97. 4 824 177-2 | 49-91} 42] 235 8 
352.9 oo. 7 63 61.414.2 l 23 119.827.8378. 34.2 | 43} 230. 

4 3.9 c. 9 64} 62. 414.4 241120-3|27.9 | 84/179. 1444 237. 8, 
5104.90. 1 65 03-3 14. 25]121-8|28. 10850189. 34.60% 45/218. 55. 
5 5.80.3 66 (4,314.8 2%% 22.828. 3 8% 181.2 41-8|| 461239- 7 
| 7100.8 01. 67 65. 315.1 251123-7 244 8971 182.2 42-1 | 47} 240-7 
807.8 01.8 68] 65. 315.3 28|124-7[28.8|| 85|183.2|42.3|| 4$|241-6 . 
9.08.8 oz. o 69 5.2155 29|125.7|29-0|| 8911542 142-5|| 4%42˙5 
| 10| 09.7 02.21} 7: 68.2 15-7||_39]120-7129-2|| go 18 5. 1 2.2 8243 6 
17 15.7 o. 5 [77 69. 26. 01310127. 29. 5191 159. 1143-5251] 244-6 
12 11. 7 02. 772] 70. 216. 2 320728. 629.7 9420187. 432 $2/245-5 
1312. 2.9 73] 71.11. 4 3309.629099 8. 134 531246 1 
14|13.6193-1)] 74] 72-1 16.6 34/130. 6 39. 1 94] 139.0] 3½% 84/2475 
15 14.603. 41 75} 73-1 16.9 350131. 5 30.4 95699 49 551248 $157 
1618.60 3. % 96| 74-1[17-1]} 30/132. 5 39. 6 g6[191-0 144-1!) $51249-4 
r7|16 6103-81] 97] 75-7. 3 37133. 530.8 9792-44-13 $71: $9.4 
18077. 8.0 73] 76-0117. 5 380134503 98} 192 9144-5 88/81•4 
19/18. 5 04. 3 79 772. 8 390 135-4[31-3! 99} 193+ 9144-3 59.2324 
2019. 5104-5]} 8) 75.018. 0 2 136.43. 5 — 194 9 45-0 bo 253.3 
5 78.9118.2|| 141}137.4| 37.7 [201] 195-9 [45-2 2612543 
79-9|18.4]} 421135.4 31.9 21196. 8[45˙ 4 6212585•3 
80.918.7 431139-3] 32-2 || 03} 197-5 [45-7 || 631256.3 
S1.8]18.9)} 441140. 3] 32.4!) 041 195-$ 145-9} 641257.2 
82.819.145 1926 12.0 051199-7 149-1 |; 651258 2 
83. 819. 3 46/142. 3132.8 06/200. 746.3 66\259-2 
84.8 19.6 47143. 233. 1 0%. 746.0 67/200.2 
85.719. 8 48/144. 233. 308202. 7 46.8 6812671 
$6.7 20.0 49] 145.233.599 203 6147.0 691262. 
87.2 20. 2 gol 149.21 33.7 | 1c 204.6 47-2 701263. 1 
88. 720. 5 725 147-1} 34-0 ||2110205 647.5 2712041 
89. 620. 7 52] 148.1] 34.2 121206. 647.7 72 266.0 
90. C120. 9 £3] 149-1 14-4 | 13}-07-5$147-9'" 73 266.061 
916/211 54/15. 134.6 14208. 54 1 4262061 
92.66 21.4 5151.0 34.9 15209. 5145-4 | 7268.0 
93.5 1.6% 561152-0,35.1}} 17219. 548.6 76268. 9 
94.51.80 571153013543 | 1615114 [45-5 | 771 269-9 
95. 5122.0} 5$1154.0135.5'} 18 212.349. 0 781270.9 
90. 522.3 59154-91358 |} 1,12313-4{49-3,} 79\271-9 
97.422. 5 6o[155.9{35.0 | 251214-4149.5| 8027.8 
98.4|22+7\j161]156.9]36.2 221 215-34 49-7 ||28t 273-8 
99.4ʃ22.9 / 621157-9] 36.4 |} 22 216. 3149-9] 82 274.8 
100. 423. 2 631158.5]36.7 [2217.3 50. 2 83(275.8 
101. 323.40 64/159. 836.9 241218. 3 5. 4 84276. 7 
102.3 23.0 656.837. 1 25219. 2 50.0 8277.7 
103. 323.80 66061. 737. 320220. 2 f. 888 278.7 
104. 3124. 1 671162. 37. |] 2721.2 fl. 1 87279. 6 
105. 224. 683.7328 [280222 61.3 8828.6 
106. 2 24. 5 69164. 38.0 291223.i|51-5i} 89\281.6 
102.224. 2% 6 38.2 39] 224-1] 51-7} 9© 82.6 
108.2|25-0\[171|166.6| 28.5 |[231]225-1|52-90'!|294 | 233.5 
109. 1125. 2 721167. 638.7 324220.1|52.2)| 92284. 
110.1|25-4\| 7318.6 38.9 331227· 52.4 9325.5 
111. 125.6 74169. 5] 39.1 || 34/228. 52. 94 86. 5 
112.1 12 751179. 5139.40 35 229-0} $2.59 95 287.4 
113.020. 1 70%. 539.6 // 36/230. 05 %½½ 96288. 4 
114.0|26. 3 77(72= 539.8 371239-9] 53.30 7289.4 
118.026. 5 781173-4|[40.0|| 381231-9] 53.598290. 4 
116. 026. 80] 791 174-41[40-3 | 391232+9] 53-51| 99| 291.3 
116.9 27.01} 80[175-4 49-5 || 491233- 9] 54:2 |} 390} 292+ 3 
| Dep | Lat Piaf Dep | Lat Bm Dep | Let [| Dit] Dep 


for 77 Deg. _ 


—_ —_— 2 


Difference of Latitude and Dep 


arture for 14 Degrees. 


Ii i= Dept}Diſt{ Lat ,Dep Did] Lat | Dep |/Diſt} Lat | Pep] Diſt 
01. [o. 2 61] 59.2114.8ſ[i211117.4|29.3|}181]175.6 [43.8 
01. 9 oo. 50 62] 60. 215. 0 22 118.429. 5 821176. 6 44. o 
02.9100. 7 63] 61.115.223 119. 329.8 83177. 644.3 
03. 901. 0 64] 62.115. 5 24120. 3 30.0 841178. 544.5 
04. 9 or. 265 63.1|15.7 2512133 2 35[179.5 [44.8 
05. Sor. 5 66 64.0 16. 26122. 330. 5 86/180. 545. 0 
06. 801. 7 67] 65. 016.2 27123. 230.7 387187.445.3 
07. 8 [o. 9 68] 66.016. 5 [28724 2 31.0 38182.445. 5 
08. 7 oz. 2 69 66.9 16.7 291252 31.2 39183.445.7 
—— 70 67.9 16.9 30126. 131. 5 90184. 446. o 
10. 72. 7 71] 68.9 17.2 131127. 131.7191185. 346.2 
11.6 92.9 72] 69.9 17.4 32128. 131.9 920186. 346.5 

1312.63. 1 53] 70. 817.7 33129. 32.2 931187. 3046.7 
13.603. 4 74} 71.8 17.9 34|130.0] 32.4 94188. 246. 9 
14603. 6 75| 72.8018. 35137. 32.795789. 2 47.2 
15.5 03.9 76] 73.718.436 132.00 32.9 ] 96190. 2474 
16. 5 04. 1 77 74.7 18.6 37 132.9 33.2 971917. 147.7 
17-5124-41| 780752 18.9 [ 38] 133.91 33-4|| 98] 192-11[47+-9 
18.4104.6]| 79 76.719. 1 39 134.9 33-61} 99] 193-11] 48.2 
39-4124:8}| 80]_77:6]19-4 || 40 [135-9] 33:9 ||200| 194-1 [48.4 
20.4 05. 1 J 75.6 19.6 [41 136. 3 34. 12011195. o 43.6 
21. 3195-31] 82] 79.619.842 137. 834.4021196. 48.9 
22.305. 6 83 80. 520. 1 43138. 34. 0397. 049. 1 
23.3 05-8 84| 81.5 20. 3 44139. 7 34.804197. 9494 
24.3%. 0 85 82. 520.6 451.7 35-1 | 05 198.949. 6 
25. 206. 3 36 83.420. 8 4614.7 35.3 06199. 949.9 
26. 206. 5 87] 84.4 21.1 471142.6| 35-6 07 | 200» 50. 1 
27. 206. 8 88] 85.421.348 143.6358 [o 201. 830. 3 
28. 10%. 0 89 86.421. 5 49 144-6| 36. 1 09[202.8 50.6 
29-1127-31| go] 57.3]21-3 5145536, [ 10203. 880. 8 
30. 107. 5 91 88.322.051 146.5 36. 5 [217 204. 751.1 
31. 007. 7 92 89.322. 3 52147. 5 36. 8 120205. 751. 3 
32. o0[o5. o 93 90.222. 5 [ 53 148. 5 37.0 13206. 751. 5 
33.008. 2 94] 91.222. 7 [ 54 149.437. 3 14207. 651.8 
34.0 OS. 5 951 92-223. O1 $$|1150.4| 37-5 15 208. 6 * 
34.908. 796 93.123. 2 5611.4 37. 715209. 6 52.3 
3399 97] 94:1123-5 || 2152.30 38.0% 12/210. 552.5 
36.9%. 2 9895-123. 7 58153. 3 38.218217. 552. 8 
37.89.40 99] 96. 124.0 59 154.338. 5 19212553. 
38.809. [roof 97.0 24.2 60155. 2 38.7 [ 201213-5 8.2 
39.809. 9 [orf 98.024. 41610156. 2 39.0 2210214. 453· 5 
40. 8010. 202 99.024.762 157.2 39.2|| 22[215-4| 53-7 
41.710. 4 03] 99.924.9 || 63/158.2| 39.4 23 361.0 54+ o 
42.710. 6 4100. 925. 2 64/159. 1039.7 240277.3 54.2 
43.70. 9% 05101. 925.40 650160. 139.9] 251218.3| 54-4 
44.6611. 10 06 foz. 825. 7 66167. 14. 2 26219. 354.7 
45.60/71. 4 07103. 825.9 6762.04. 4 271220. 3 |-54-9 
46.611. % o8 104. 826. 1 68] 163.0 40. 7 28[221.2| 55-2 
47-5|11-9]} ſtog. 826.4 69 164.0 40.9 [ 29222.255˙ 4 
48. 512. 1 10 106. 726. % 70 164.941. 1 30223. 255.7 
49.512.30(111ʃ107.726.9171165.94.42310224.153·9 
50. 5 12.6 12108. 27. 1 72166. 947. 6 320225. 156. 1 
51.412.800 13109. 62. 3 731 167.91 41.94] 33/226. 156.4 
52.413. 10 14/110. 6 25.6 74/168. 342. 1 3422.0 56. 6 
53.473.315 T1162. 8 75] 169.842. 3 350228.0 56. 9 
54,373.60 1672. 628. 1 76 7.842. 7[ 360229.0 57.1 
55.313.817 113. 528.3 77171. 742.8] 37230. 57-4 
$6. 314-0 18|114. 528.6 78} 172.7 43.10 381230.9|57-6 
$7-2114- 3j| 19116. 5123.81} 29173433 391231-9157-8 
58.2 14: 51| 20 116.429. 30 174.643. 40 232.288.300 
Dep L Dep | Gar Bil Dep | Lar ö Dep | Tar 11 Dial Dep 
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Difference of Latitude and Departure for 15 Degrees. 


DiR1 | Dep Dift Lu Dey Diſt} Lat hf — Lat Der Diſt 
8 o. 31 61 2 15.8121 116.931.318 174-8 46.8124 
2 oo. 5 6239.9 16.0 221178316 82 175.8714 
3 O0. 8 63 5. 916.30 23 118.8 31.8] 83 176.2 47-4 43 
4 01.0 64) 67.816.600 24 119.8 32.1 8477.7 |47-*}} 44 
5 01. 3 6; 62.801680 251120-7 132-3 35178.7 47-9 45 
6 01.61) 66 63.717. 10 2601217 32.6 36 179.7 8˙10 46 
01.86 6477.30 271227 32.9 [87 180.6 (48-40 47 
8 5.168 65. 7 17.6 2813.6 33.1 88 181. 648.7 48 
g oz. 3 69} 66.6 1.9% 29 124-6 |33-4 | 89182. 6 48.90 49 
10 02. 70 67. 6 18.1 30 125. 6 33-0 90 183. 5 — 5 
ut 02.8 71 58-6 78-7 1311126. 533.9191 184.549.4231 
12 03. 1 72 69. 5 18. % 321127-5 34.2 92 185.5 49-7 52 
13 03.41 7 70. 5 18.9 330128.534•4 93 186.449˙ 90 53 
14 03.60 74 71.5|19-2 34 [129-4 [3++7 |} 94 187.4 | 59-2} $4 
15 3.9 75 72-4, 19-4} 3511394 [34-9 |} 95 183.450. 5 55 
16 04. 1 76 734197 361131-4 | 35** | 96 189. 3 | 59-7 56 
17 04.4 77 | 74-41 19-9] 371232+3 [35*5 67 190. 3 81.0 82 
18 04.7 78 75-3152? 38 [133-3 [35:7 || 98| 191-2 $1.21} 58 
19 04.9 79 75. 3 20.4 39[134+3 3%. 8 59 
20 05-2 800 77-3122-71| 40 135-2 36.2 200| 193-2 $1.5 bo 
21 95.41 8 78.2 21. 00141 136. 2 36. 5 201 | 194. 1 | 52-0} 261 
22 05. 7 82 79.221. 421322367 02] 195-1 [59:3 62 
23 ob. o 83 80.2 21. 5 43138. 137-2} 03 196.1 |52+5 63 
24 06. 2 84 81.121.7/ 4139.1 37.3 041] 197-9 52.8 64 
25 06. 5 85 82.1 22. 4540. 137-55 198.0 53˙1J 65 
26 06. 7 $6| 83.122. 30 46]141-0 37-8, o 199.0 | 53-3]} 66 
27 o. o 37 84.0 22.50 471142-9 38.0 [0799.9 53•5 67 
28 oy. 2 38 35-0|22-$}} 48143 38.308 205.3 53-8 68 
29 07. 5 89 36.023. 49]143-9 38.6 09 201.9 | 54-1} 69 
30 97. 8 9% 86.9 23-30 801-2 38.8 10 202.8 [54:3] 70 
31 58.5971 87-9|23-6||151]145.8 39-1 [211 203. 8 | 54-0} 271 
32 8.392 88.9|23-3]| 8214.839312 204. $ 54.9 72 
33 08. 5 93] 89.824. 147.839.613 205-7 51 73 
34 99.31 94 99-8 148.7 39-9} 14 206. 7 |55*+}} 74 
35 09.1095 91+8 149.7 4% [1520.7 875 
36 09.3 96 92.7 150.740 4 16 208.7 55.9 76 
37 09.6 97] 93*7 151.6 [49-6 17209. 6 56.1 77 
35 09. 8 98 94:7 152. 6 40. 18218. 656.41 78 
39 10. 1 99 95 153.6 [47-1 19|211+5|56-7}} 79 
40 19. 4|| 100 96. 6 [54-5 [41:4] 20| 212+ 5 $2-9 8 
41 10. 6101 97.6 155. 6141.7 |221| 213-5 |57+2 281 
421 40, 6610.9 02 98. 5 156. 541.9 22 214!457·5 92 
4314.530111 3995 42.2 || 23|215+4 |57-7}} 83 
4442. 5 11.4 480.5 153. 4 42˙4 24214 58.0 34 
45147.611.6 . 5159.442725 212˙3 58.21} 85 
45] 44.4|11-9]] 61024 150. 3143-9] 2218.3 58. 5 88 
4714.4 12.271034 161.343˙2[27419¼3 58.7 37 
4846.4 12.4 8104. 3 162. 3143-5 | 28 220-2 595 $8 
49 47.312.709 1053 163.2 143-7 29221 |59- 3]| 89 
$9143; 12.9] 10 106.2 164-2 [44-2 | 301222-2 $9-5j| 99 
5149.3 13.2 [1101022 165.2 (44-3\[231| 223-1 | 59-8} 29! 
3250.2 13.5 12 108.2 166. 18. 5 32 224. 1 . 0 92 
5311.2 13.7 13/1091 167. 1 |44-3 3221 60.3 93 
5452.2 14.0 14/110. 1 168. 1145-® 34 | 226, 0 60.6 94 
$5|53-1|[14.2)} 15/1111 169.0145: 3 35|327-0 60.81} 95 
$6| 54.1|14.5}} 26/112. 170.045. 33228. 61.10 9 
5715.110148 17113. 171.0 [45.3] 37 228.9 61. 3 97 
5856.18. 8114.0 171.946. 1 3802299 61.6 3 
9157. 015.31 19/1149 172.9 46-3 39230. 9 51.9 99 
5128.0 17. 8H 20'115.9! 30. 1 881173. 46.60 40 231.8 162.19 399 
Dia] Dep 


J.at Dit] Dep| Lat [Dit | Dep | Lat Dia = | Lat [[D:ft| Dep | Lat 
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Difference of Latitude and Departure for 16 Degrees. 


iſt] Lat | Dep j[Viſt; Lac Dep Diſt _ Den 5 Lat . Der Diſt _ —. 
17. 51 58 616.8 2117 3433.3 1174.0 49.9 241 [231. 0.4 
=> . 62 59.6 17.11 22| 117.3 33.6 82 174-9] 59˙⁰2 42 PING ** 
302.9 O0. 8 63] 60.6 7:4 23\118.2 33.90 8375-9 5.4 43 |233- 7-4 
403.01. 64/6757. 6 2411 19.2 34.2 8476.8 59 7 44 1234-5 ** 
be 801.4 65 62.517.925 120. 134.4] 8577.81 51.0% 45 235˙5 67-5] 
. 60 63.418. 226121. 134.7 80 178.8 51.3 4236. 4 ** 
76. 7 01.9 [ 67 64.418.527 122.135. 0 87 (29.7 51.5 47 [237-4 1 
807. 7 02. 2 68] 65.4 +47 2$|[123-2 [35+ 3j} 88 [180.7 51.8 48 | 238.4 _ 
9668.7 02. 5 69} 66. 319.0 29 124.035. 6 8981.7 52. 1 49 [239-3 = 
10 09. 6 . 870 67.3] 19.3 30 124.9 Ta. 90 . 32k 2 9275 — 
71] 8. 2119.613125. 36. 10191 183. 6 52.6251 241. 0 
ee 
25 12. 5 03.0 3 70. 220. 1/33 127.8 36.7 931185. 5 53.2 53 [243-2 69.7 
14 13.5 03.9 74 71. 120. 4 34128. 836.9 94186. 5 53.5 54244. 170. o 
85 14. 4 04. 175 72.102.735 (129.837. 20 95187. 4053.7 [ 55 on 81 
1615. 4 04. 4 76] 73.020. 9 36 130.737. 5 961183,4| 54.0 56 246.0 Pe 
25116. 3 04.7 77] 74.521.237 131-7 37.81 97 189. 3] 54-3 57 | 247.0170. 
18 17. 3 05.0 781 75˙¼ 021.5 38132. 638. 0 98190. 3] 54.6 58 [248.071 1} 
1 18.352 79 753-9} 21-8 30 133. 38.3 9911913 54.8 59 248.9 71.4 
£5. es. 80 70.9} 22.0 40 134. 6 38. 6} 20 192. 2551 60 249.9 21.2 
22 . 05.8 81 | 9122.3 147 135.538.9201 193. 255.4261 [250.9|71.9 
wy 2306 4 82 78.8 22.6 2 136.5 39-1 021194.1 $5+7 62 251.8 72. 2 
23 13.1 (66. 3 82] 79.822. 9 | 43 137-4139-41] 395. 155.9 631252 8 72.3 
24 23. 106.6 84] 8. 723.1 44 138.439. [04 196.1] 56.2 64 |253+7 7. 
* 24. 0 06.9 | 85 81.7123. 4 4511394 4 965197. 0 56.5 65 254+7173J-O 
. 25.007. 2 86 82.723. 7 46 | 149+ 340. 2 6198.0 50.8 66 255.773. 3 
27 20. 00%. 4 874 83. 624.0 47141. 340. 5 07 [199.0] 57. 0] 67256. 673. 6 
23 26.9 07.7 88] 84.624. 3 48142. 240,8 08 199.9 57. 3 68 257.673. 9 
| 27.968. 0 85 85. 524.5 491143-2 [41-1] og {2co.9] 57.6 69 258. 574. 1 
te 28.3 oB. 3 90 86. 5 24.8 50 [144-2 [41-3 10 201.8] 57.9 22 259.5 74. 4 
7 58.59 87:5 125.1 [hier 145. 141. %% 211 [202.8] 58.2271 260. 574.7 
] Aa *t 5 $8.4 + 5h 5 * 41.9 12 [203.8] 58.4 72 261.475. o 
E 31.709. 193] 89-4|25-6 53114. 142. 20 13 204.7 58.7 73 262.4075. 
10 32. 99.4 94] 99:3]25-9 5448.42. 4 14205. 7 59.0 74.263.375. 5 
* 33. 60g. 0 95 91.326.255 149042. 7 15 206.6 59,3 75 [264.37 8 
3834.6 09.9 90 92.326. 5 56 149.9 43. 0 16[207 6 59-5 || 76 265.3076. 
1 35.640. 2 97 93.22. 7 57150. 943.30 17 [208.6] 59. 8 [ 77 266. 276.3 
2 36. 5 10. 5 98 94.227. 0 5851.9 [43,5 18 [209.5] 60. 10 78 [267.276.6 
3 37-5 10.7 99 95.2 27.3 59 152.8 43.8 19 210. 5 60. 4 79 268.2 76.9 
12 38.4 11-0100 96.122. 6 90 153.044. 2212.4 60.6 _ 80 269.1 77-2 
' 5 3101 9 27.8 161 1 54+7 4-421 [212.4] 60.9\|231 [270-1] 77.4 
15 I $4. 93.0 28. 162155. 7 [44.6] 2213.4 61.2 $2 271.077. 7 
* 41.3 11.9 03 99.628.463 156. 744.9 23214. 3061. 5 83 272.078. o 
4 42. 3 12. 04 too. o 28.7 [4157.6 45. 20 2415.3 61.7 84273. 0078.3 
| + HF 12.4 og|100.9 28.9 || 6;]158.6[45. 5 25{[216.3] 62.0 85 |273-9| 78.5 
4+: 2 12.7 05101. 929.2 66159. 545. 7 26217. 62. 3 86 274.978. 8 
3 4 13.0 o 10. 329.5 || 67160. 546. 0 2718.2 62.6 87 [275-8|79-1 
48 45. 113.2 038103. 829.8 [68 161.546. 3 28279. 10 62.8] 88 276. 879.4 
; * 2˙1 13-54] 09|104.8]30.0 || 69 12.446. 6 29 220. 1 63. 1 89 277-879. 6 
[52 48.1| 3-8] 1c|105.7 | 30-3 70 163.4 2 30 [221.1 224 2 — 9 
: 2 © 14.1 111 106.730. 6 171 164.4 47 1] 231 [222.0] 63.729 79. . 
+ Wo <2 3 12] 107.6 3 72165. 347.40 32 [223.0] 63.9 [ 92 [280.680 5 
- 50.9 14.6 13] 108.6[31.1]} 73] 166.3 147.7} 33 [223.9] 64.2 93 281. 680.8 
o 51.514. 9 141109.6 31.4 74 5 5 * 34224. 9 Wes 4 — bt 
8 52.915. 71110. 531. 75 168.2 [48.20 35 [225.9 64. 283. . 
% 74. 3 10 3 — 4 169. 249. 5 360226. 8 65. 0 96 284.5 $1.6 
: :4.8 15.7] 17112. 532.2 77] 179-1 [48.8]. 37 [227.8] 65.3]] 97 [285. 5[81.9 
4 55-7 8.4 1$| 112.4 32.5 7871.14, 1 38 0228.7 65. 6 98 286. 482.1 
159568 716. 3 19114.4 32.879 172.0 [49-3] 391229-7 + 99 my _y 
50 57. 716. 5 20 115.3133.·1 50173. 019.60 40 [230.7] 66.1 300 [288.3182.7 
D., Let Dif] Dep | Cat [Diſt | Dep LI Bi Dep | Lat [Di | Dep [UL 
Di PI ' | P won | 
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Difference of T.atitude and Departure for 17 Degrees. 


—— — — 


116 *| Lat hat | Dep 1 Lat — 6 _Lat | Dey, Dep. 
12115.” (35-4148 15173- 52.9241 30. 8 e 
22180 21 35 n 33.2 233 
231117. 6176. 0% 8375. 053. 5433.4. 
kr el 6. 265.9 3.4 4 .* «| 15 
119. 536. 3 86. % % 
261120. 51 56. I 56,1 7+ 9 | 54+ $!] 40 1335-21719 j 
211214371 $71378.5 54. 7 47 (230.2 78. 1 N 
4 2 + 179.8 $50) 48 1237.1 44 | 
29 123.437. 7 89/189. 755-2 49 [238. 18.5 
(124. 38.295 2 R 
131/125. 338.3191 182. 6 55.8251 
52 120.2 38.6 2183. 656. 1 52 
33(127-2135-9 | 93 184.6 56.4 53 
34 1239. 94 155.5 56.71 54 
35012913950 95 156.557. 55 
36130. 039.8896 157.4; 57. 3 56 
37,131.0142.0\; 788.457.657 
38 152.4 36 189. 355.9 58 
„ 32. 7.6% 9 /99.3 55. 2 59 
40 133.9 22 2 191.2 38.5 65 
141134. MP; 2 192.2 588. 8 261 
42 135.84. 5 21193. 2 59-0) 62 
43 139-7145 Bj 031154- 1 59+ 3 63 
44 137.7 42.1 04{195;.1] 59.615] 64 
45 1358. 42.4 o51196.0 59.9 6; 
46 139.642.0697. o bo. 2 66 
&7 1149.6 {43.0} 0797.9 60. 5, 67 
48,141. 5143 ;\ 031195. 94 0. 65 
4$9)'142.58143 it 91199. 9 T9187 
Sir 4142.8 101200. 361 4 TO 
151 044: 4144-0201 Soak td ws 
52,145. 3144+ 4|| 121202, 762,01] 72 
$31139. 3144+ 7} 13 203-7 | 62.3 73 
56177. 345 [14 04. 62.6174 
5 148. 45,30 568.662.875 
+6/149. 2[45-6}} 16]! 6.5 63.1 76 
57150. 145.9 792.5 63.41] 77 
58151. +6. 2 18208. 5 63.778 
590152. +0. 5), 19,204. 5 64.070 
2 3.06 28 210.4 64.380 
61/154. 0147+ 3221 2 1.3 64.6281 
621154. 9{47+ 4 22 212. 3; 64.9 52 
63 155. 4276 23 213.2 52 3 
6110156. 847. 9 2414.2 65. 5 84 
65/157. 8145.20 25218. 263. 80 $5 
66 153.7 +3. 51, 26'216.1 (66.1 86 
671189. *143-dhþ 27 217. 11 66.4 $7 
63 160, 6149. 14} 28 21. 0 60. 61 $$ 
6 161. 6149+. 24 19.066. 9 89 
70/162, 6449.71} 3219.9 67. 2 95 
1711163. 5050. 23122 9 67. 5 291 
22e. e 32 E 1.8 67.8 92 
73/165.4 50. 66 33/222.$;63,1{] 93 
14| 166.4159. 33 223.8 63. 4|| 94 
751197. 3]St+2 35 224.7 |68.7|| 95 
-61168. 3j51.4 30,2:5.7|69.0\ 96 
169. 351.7 37226. 6 69.397 
a 170. 2 52. a 27.6 , 39. Of! 98 
791171. 252. 228.5 69. 20 99 
80172. 2. 1 40/229. 5 79. 72.2 | 399 
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| Lat JD} Dep | | | Lat Bin | Dep | Lat Lat 15 [ Dep | Loc 
| for 69 Deg. 


Difference of Latitude and Departure for 22 Degrees. 


— — 


l Lat | Dep (Dil Lat AE Lat Den Di Lat | Dep 
1 20.9100. 4 61 $6.6, 22.9 (21|112+2 545+ 3 1311167. 8 [e. 8 241 223·5 90. 3 
2101. co. 7 6 87. 27 22\113-1145+7 82 168.868. 2 42|224-4| 99+7 | 
3102.8 _ 631 58-4 7 23\114-0146-1 $3| 169-7 153.6] 4322553 91. 0 ö 
403.701 5 641 59-3 24-21] 24 115.0 46. 5 [ 84 170. 6 68.0 44 226. 2 91.4 | 
5004-6019 65| 00-3 22.3 251159 45.8 [851715 69.3 452-2 91.5 | 
6105. 6102.2 || 60 61.5 34-7) 261126.5}47.2|| $6]172-5 69. 7 461228.1) 92-2 
„Job. 5102. © 67 62.125.100 27 117.847. 6 87 173-41 47122900 92.5 
307.403. 68 63.0 255 28 113.7 47.9 38174 70+ 4 48½2˙9 92.9 
g\c8.3 03. 4 09 64-0 26.80 29 119.5; 48-3 891} 175-2 70. 8 4912399 93.34 
19099.3.2 70 64.9 26.2 32.5 8.212 176.2 71. 2 8231-5 93.7 
11 10. 2 5 i 71 65.8, 26.6 31 [121-5 49-1) 1911 177+) Fins 2511232+7| 94. c | 
1211.1 np 72 66.8 27.0 2122.414940 92 178.071. 9 $21233-7| 94-4 | 
1312. 1004. 9 73 67-7127-3]} 53 123.3498 93178.9½72·3 634. 948 | 
14) 1340 05.21 74 68.6 27.71 34 124.21 $0-2 94 179.5 72.7 541235+5) 95-2 | 
15| 13-9 05.6} 75 69. 528.10 35] 125-2 0.6 | 5 |180.8173.0\| 55 230.4) 95-5 | 
16114. $]06.0]| 76 70. 5 28.5 3011261 50-9 9601817 73.4 562374 95-9 
17115. 806.40 77 71.4 28.8 371127. 051.3 97 | 152-7 73.8 572333 96. 3 
181 16. 706.7 [78 | 72+3129-2] 381128.0 517 981783. 74-2 5802 39.2 96 6 
19 17.607. 10 79 73.229. 6 39 128.952.1099 184.5 74.5 59 240.1 97-0 
20018. 5107-5 80 74.220. 0% 49 129.8 52.4 200 155-4 174-9 n 97.4 
21 19.5.9 81] 75-1 353 1411139+7 52.8 | 201 | 136.4 75.2 26 1042.00 97-8 
22 20.408. 2 82 76. 0 30.7 4* 131.7 53+2|| 021187.3 75.7 62242. 9 98-1 
23 11. 55 831 77.003110 43 132.6 53.66 03 188.2 76.0 631243. 9 98-5 
2422309. 841 77-9 31.6 44.1 133-5) 53 9 o4|139-1176.4 64 244.5, 98.9 
250232 181 851 78-3 31.8 451 134-4 54.3 05 190-1 :6.8\| 65]245-7, 99: 
2624.19.78 797 „ 4611354547 061191. 977.2 66 246.6] 99: 6 
27\25-0 10. 1 7 35.7 32.6 497113983 556-1 07 (91.9 71-5 67 247.6 oo · © 
28 26.0010. 5 858 81.633. 451137-2155 4% 05 192.9 77.9 || 681245 5]09*4 
2926.9 10.90 89 $2.51 33-3049 138.2 55·˙8 [09 193˙.878.3 69\249-4 loo. 8 
30 27.8 11.2 2 374 33-211_5% 139.1 92 101147 78.7 e 1011 
31028. 7 1. % 911 34:4 34.1151 140. 05.611 195.679.0271 3101.5 
3229 7] 12+0 92 85.3 34.5 521499 56.9 12 196. 6 79.4) 9721252.211C1.9 
33 39+ © 12.4 93} 86.2 234-8) 63114957 31 131 197-5 79.8 73453-31102 1 
| 34) 33- 5] 12-7 || 94] 57:21 35-8 $4] 142.8|57-7\) 1411984 3.2 741254 11192-0 
35 32+ 5 13.1195 8 4 G42 55 143-7 [53-1 15 199.3805 [7 255.0103. 0 
36} 33-4 12+5| 9639 36.0 56 144.6 58.4 16 {200-3 30.9) 70[255+9[103-4 
37 34+ 3413-9 | 97 89.9) 36.3 571450 53.817201. 2 31.31 77 256.803. 
380352142 98 go. 9} 26-7 53140. 5 59-2 || 18 [202+1 $1+7 | 4+8]257-5 [104-1 
39 36. 2 14-6, 99 91.8371 5) 147-4 159-6 || 191293] 82.0 7958.7 4-5 
40| 37-1] 15-0) co] 92.737. 5 09 148.452.202 204. 082.4 8952.5 104. 9 
4138.015404 93.0 57.8 161140. 319943 | 721204. 982.8281 260.5105. 3 
42 38.915.722 94+. 61 38.2 62|1 59+2 28. 22 205.883.282 261.51105- 6 
-zig. 031 95-5 38. 6| 63 182.16. 1 23 26.706 3·5 $3]262-41100-0 
44 40 16.5 04 96.4 39 641152.1 61-4 24 {207+ 7133-9! 841 263.3106. 4 
45 41.7 16.9 05 97-41 39˙3 651153˙0 61.8 25208 6134-3) 564. 3106.8 
4042.7 17.2 06 99-3 39-7 60|153-9162+2 | 26 | 209+ 5 34.7 861205-21107 J 
6 0. 1 671154. 8 62.606 27 [210.5 35.00 87269-1107. 5 
; 6811455 02.9] 28 att 4a\85-4' 88 67.007. 9 
691150.7 63.3 29 1212+ 3 85.8 89 263.0]108.3 
701157.6163-7 | 301223 33.290208. 9108.6 
1711153.6004-11 231 1214-2 26.5 [291026981890 
72j159+ 5|24+4)} 321225 1136.9 \| 9279.701094 
73160. 4|64-8|| 33 216. 087.3 93717098 
74 161.365. 2342175 87.7 94-72-61 10-1 
75|162-3 65.6 35 1217+9 33.0 951273+ 5110.5 
76|163-2 65.90 36 218. 8888.4 96]274* 5110-9 
77164. 1] 6043} 37 1239:7 38.897 ·75˙4/11·3 
78165 66.7 38 220. 89.2 98/276. 3 111.6 
79|169,0| 07-1] 39 221. 689.5 99j77-2 [112-0 
2166. 67.4 49 [222-5 $9. 4] 203 178.212. 4 
Di Bal Do La || Dill Dey | Lat 


Tis Dep Lat bp "oat 
| for 68 2eg-+ 


; ; ( Lat | Deo WA“ | ep | 
SOS . 91884 111.44 —_— — , 
2101. 8]00, 8 112.347. 71.1 
352.8012 113. Y 71.8 
4 93.701. 6 114. I'S 71.9 
504. (oz. 115.143. 72.3 
8005. 5192. 3 116.049-2 72.7 
71 96.4102. 7 116.9 49.6 73.1 
8 97.4023. 117 8 73.5 
9108. 303.53 118. 4 73.8 
101 09.2193. 9] 119.7; 50.8 7-2 | 
— — | — 
1110. ibo. 3 2 120.06 74-0, 
2111.0194+7 | 2 121. 5 | 75.0 
12.055. 1 28. 122.4 g 75-4 
12.905. 5 9 123. 3 75.8 
13.805. 9 ＋ 124.3 76.2 
14.706. 3 7 125.2 76.6 
15.9106. 6 1 120.1 0 77.0 
16.6107. 0 4 127.053. 77.4 
17 5107.4 9 127.954. 77.7 
18.4107.8 3 128.954. 58.1 
19.08. . 6 123.855. 1 75-5} 
20,3108.6 2.0 130. 7 | 78.9 
21.209. 4 131.6 | 73+3 
22.1129-4] 84 8 132.6050 79.7 
23.009. 8 83 3.2 133. | 50.1 
23.910. 2 134-4137 80. 5 
24.910. 5 4713 ·357 $0.9! 
25.810. 9 4813.2 81.3 
26.7111. 3 49 137.258 2 81.7 
27.6117 90 138.188 © $2.0! 
28.c112.1] 16713 39. 0 59-4 1.2 192:4 
29.5112. 5 139.9 59—— 1182.8 
30. 412.9 $3 140.5 59-5) 1183.2 
31.313. 3 54 | 141.8 2 0183.6 
2.2 13.7 $5|142-7| .6| q 84.0 
33.1141 143.60. 9 198 3184.4 102 
34.114. 5 144.5 6.3 84.8 7725 Lok 2 
38 35.014. 8 145-4;61,7| 7 83.2 285. tos. 6 
35.9152 146.462. 1 19/2016 85.6 256.8 505. 0 
36. 8 15.6 147. | 2.5 20202. 5 36. 199. 4 
41137-7 16.0 148.2 62.9 26.4 NJ —— 7109.8 
38. 7116.4 149.163. 3 4386.7 6118.3 
39.616.8 159.0 63.7 $7.1 119.6 
40. 517. 2 151.064. 1 87.5 111. 
41.4176 151.964. 5 87.9 111.3 
2. 3118. o 152.81 64.9 88.3 [11-7 
43. 3118.4 153-7|65.2| 88.7 112+1 
44-2118.8 154.6] 65. 851 112.5 
45.1191 155.6 89.5 112.9 
46.019. 5 156.5 89.9 113.3 
16.9099 157.4 90. 3 113.7 
47.9120. 3 158. 3 90. $1 114.1 
48.820. 7 1592 91. 
49.7 21.1 160. 2 91.4 
50. 621.5 161.1 91.8 
51.5021. 9 162. o 92. 2 
52. 522.3 162. 9 92. 6 
81 53.422.7 163. 8 93.0 
54-3 23. I 164. 3 93. 4 
$5-2,23+4 155.7 93-8 
| Dep Lat Dep Lat | 


r . — —— — 8 2 — — — 
_— 7 Ter * — — * — my Mo — — 4 2 


_ © +0 — . — — 
* 


a 
a 


— 


lor 67 Deg. 


ence of Latitude and 


Departure for 24 Degrees. 


Dep bin Lat Dep Dit Lat ap, Din] Lat Der Dir La: Dep 
: 55-7 [24-5 121110. 549-2 1814 165-3 73.6 24 220.2 98.0 
62 56.6252 22 1114490 82 166.3, 74.0 42221. 98.4 
63] 57.625. 6 23112. 4 80. 831167. 2 74-4 | 431222.9\ 9 | 
64| 38.526. 24(113-3 50:4 84 768.174.844 222.9 99.2 
65 9.46.4 25/114-2 | 59 85 169.0 75.2 45|223.3| 99.6 | 
65 60. 326.8 l 2661151 51.286 260, 9175-01 46 224.7 00. o 
9575 01.2127-2 27 116.0 51.7 87170. 870. 1 47 228.6 100.3; 
681 62.1127.7 28 116.9 52. 1880171. 76. 5 45 226, 5 100. 9 
69 63.0 28.1 29 117.8 52.5 891 172+7 76.9 49 227. $101. 3 . 
94.1) 7c 63.9 28.5 38.8 52-9 || 90 173-6\77-3 _ 50 228. 4101-7 1 
N53 | 64-9128. 9 [131 215-7 [53-3 19h] 074-5 177-7 11257 229.3 102. 25 
72 65-8120. 3 32 120.6 53•7 [ 92 175. 478.1 520/2300202. 5 | 
73 66.7129-7| $3421: 5 54.1093 176. 378. 5 $31231-11102-9 | 
74 67.630. 1 34'122-4|54-5S || 94 177.278.954 232. 0103.3 
74) e8.5130-5|| 35 123 3˙ 57569. 35.33.2104. | 
76 69.430. 9 36 124-2155-3 961179 ©179+7 || 50 233- 91104. 1 
77 70.3 |[31+3 37 125-1 5557 97 180. 50. 1 | 57 234* 514+ 5 | 
78 71-3 51.7 38 126.1 59.2 9% 180.9 80.5 58 235. 7j1104+9 
79 72.2 J2.1 39 127.5 56. 5 99 181.8 80.9 59 236. 6 1053 
801 73-1 12.3 40 127.9 56.9 (200 182.7 81.3 601237. 4105.7 
381 74-9132+9 141 128.8 573 (201 183.681.7261 238.4100. 1 
82 74933. 31 42 129-7|57-5|| 02 184. 5 82.2 62239. 31106. 6 
1 75.8 33-0 43 130. 6 * 03 185.4 82.6 63124 107. 0 
84 76.734. 2 441131-5 58.6 04 186.4 3. 646241. (107. 4 
85 77. 634-0 45/132. 559 0 05 187.31 83.4 65/242 107.8 
8 78.6 35.0 46 133-4 59-4 | 06 188. 2 33.8 66 243.0108. 2 
1 79+ 5135-4} 47] 134-3 59.5 || 07 189. 1 34-2 ,| 67 243-9103. 6 
38 80. 435.8 48[135-2150-2 || 08] 199-2 84.6 632448 09.0 
89 94.3066 2 49) 130.1 60-6 | 09} 199-9 85.0 69245-7109. 4 
90 82. 226. 6 0 137.0 61.010 191-5 85-4) 7 256.6109 8 
21125. 3 7 83.137. 5137.974211 192.7 85.8 271 247.6110 2 
3229.2 [12-01]. 92 84.0037. 4 52 138.961. 8 1219357 $6.2 | 72\24$.5':10.6 
331 30.1134 nh; 85.0 37-5} 531 139-5 62.2 x31194-6|29-6 | 731349-4 111.0 
34! 31-1 13.8 94 85.9 38.2 54] 149. 7 62.614 195. 5|87.0| 74\250. 3,111.4 
351] 33.0 14. 95 85.838. 6 55]141.6 63.0 159.4874 7510251.2 1119 
36 32.9 (4.0 95 87.7139. 0 500142. 5 3.4 17 197.3 87˙8 761252.1/112•2 
37 33.3150 2 88.639.457 143463. 161198. 288.3 (77 253.0 12.7 
34.7 13•5 98 89.5399 58144.3 63.313199. 58-7 76\254-0)113-1 
35. 15.9 99 90.4149. 3 $9] 145-2 64.7 19 200. 1 89.1 79 254.9113. 5 
26. [16.3 1cO, 91.4 40. 7 60 146. 2 95.1 201201. 0 89.5 K0|1255.5,113.9 
7 5 16.7 101 92.3 "TH 161} 147-1 65.5 22102019 579.88. . 
8.4 117-1) 02\ 93-2141. 5!) 02 1438.0 65.9! 221202+ 8 90.3 82257001147 
9.3 7.5 03 94-1141.9i} 631145.9 66. 3 230203. 7 90-7 | 83|258-$|115, 1 
40.2 117-9] 04| 952 142+ 3 641149.8]65.7 || 2 204.6 g1.1| 84 [259-4 115.5 
41.1 18.3 os 9 5942.7 65/158˙7 67-1 280205. 5 91.5 8526931159 
42.0 16.7 ob 96.843. 1 66 151.667. 5 26 200. 5 91.9 86j201-3 116. 3 
42.919. 10 o7| 977 43·5 671152.6[67.9 || 271207-4 923 $7 |262-2|116. 7 
43.8 119-5 08 95+7 143-9 681155 63.328 208.3 92.7 881263.1117.1 
44.8 19.9] 09 99-6144- 31) 691874 68.7 | 29 209.2 [93-1 89 264.0117. 5 
45-7 [20-2 101300: 44+ 71} 721155:3 69.7 | 300210. 193.8622 264.9117. 9 
46,0 (20.7 || 11111 93+4145-T 17) 156.2 69.5 031 111. 53.9 29265 8018.3 
7.51. 1 12123 45. 720157. 107. 322113 94.4 92 266.7118. 8 
48.4 21.6 13103246 73 158. o 79-4. 33j212.8] 94.8} 93 267.7\119.2]- 
49.3 22.0 14104. 1040.4 741158.91 70-5 || 34 213.8|95.2|| 94|268.6/119.6| 
50. 2 122.4 | 15105148 75115991737 251214-7| 95-6] 95|269-51120-0 
51.222.838 [1 106.047 6 76) 160.5] 71.6 |þ 36 215.6|96.0|| 96|272-4|120.4 
52.123.217 106.9 47.6 7711617] 72-2] 37 216. 596.4 97 1271-3 120. 8 
53.023.618 107. 848.00 78/162. 72.4 381217-4 96.8 98272. 221.2 
53-9 24.0 1908.7 48.4 79163. 572.8 [ 39 118.397.220 992731 121.6 
_bo 54.8 24.4 2 .—.— 48.8, 80 (64.4 | 72-2 || 40]219-2 97.6 300274. 10122. 0 
Trl Dep Tt Du Dep | Lat Din Dep | Lat Din} Dep | Lr Da Dep | Lat 
8 for 66 Deg. 


Difference of Latitude and Departure for 25 Degrees. 


P. Loc Dep Di Lat Dep Dit Le | D-v Di } Lat Lat f De 15 Lit N 
1 [00.9] Oo. 4 155-325-5169. 75 3 164-0 —_ 241\218.4j101.5 
2 01.8 oo. 8] 62] 56. 226. 22210. 65.60% $: 1164.9] 76 9% 42 219. 3/202. 3 
3102.7]. 3 63] 57-1126.6}} 221111. 5{ 52.01} $3 [165.54 2. 43 (1220,2/102. 7} 
4 | 03.6]01 71] 64} 58.0[27.0 112.4524 $4 {166.8 77-8 44 2211103. 1 
\ $104.5]02, 65] 58.97. 5 25f1:3. 35-86 1107.7 78.2 45 22.0103. 5 
6 os. 402. 5 65] 59. 827.9 26714. 253-28 les. 78.5) 40 222.9 104. © 
7 [06.3] 03.0] 67] 6. 7128. 3 2715. 153˙7 $5 { 169.5] 7.0}, 47 12390144 
8 oy. 33.4] 68] 51. 28.7 288. 0 f 88.4 79.4 48 22 8 04. 5 
908 oz. 8 69 62. 529, 2916.9 54-51] 8y [171-3] 79-91) 4922.7 105. 2 
xc [o. 04. 2 70} 63.429. % 20%. ee $4220. 51106. 7 
11 10. 0] 04. 0 71 64. 3 30. 3 131 113.57 55-4191/1731 80.7 7 5 n 
12 10. os. o 72} 65. 330. 41 32. 655-8 92740 Br ty 57 228.406 5 
1311. 805. 573 (6. 230. 8 33120. 5562 g93f 174-9} $1.6)! 6329.96. 9 
1412. 705. 9 74/67. 31.3 34112140 56.61] 475-82 off 54 230. 2/197.3 
1513. 606. 3 75] 68.3.7 351 122.47 37-6f]} g5[ 179-7 82.4) — cp 1157.8 
1614. 5]-6.8]] 76 68. 932. 1 3623. 357.5 g961177-9] $2.8}! 56% 33.0008. 
17115. 4107.2 7] 69.832. 5 3711242157. 9 f „%% 78. 5 83.3 $7 232-9/108.6 
18 16. 30. 60] 78] 70.71] 33-0!] 288125. 158.3 98 [17944 537 4 444 $8 109 © 
Ig [17.2] 08.0} 79! 71. 633-4 39726. 8.71} gg]: 50-4} 54. il} 5 5 234-7107. 5 
2018. 1008. „ 80 72.5 3.8 [40126.9 9.2% %%%. 8.8 69/635 6/109. 2 
2119. 0008.9 [ Sr} 73.434. 2141127. 8. %% 0 182.2 84.9 9,291 511236: 70.5 3 
22 19. 909. 3 8274. 3317 42| 128.7 [60.0)} ozf 183-2] 85. 4 2 37. 5110.7 
2320.8 09. 7 83] 75-2135-1)} 4329. o. 4 03] 134-0] 85.8) 6323,14 
2421810. 1 $4] 76. 135,5 44/130. 56. 4 9] 39-21) by 441.6 
2522. 710. 6 5] 77.035.911 45131. 4 061.30 18. J $6 6 65 240. 2112.0 
2023.66. | 86] 77.36. 46132. 3161.7 06186. 7 87 65/241. 1112.4 
2724. 511.4 87] 78.856. 8 47133. 2[02. 1078. 57.3 67 14 0112.8 
28 25.411.8 [38] 79.837. 2 48734. 152.5 8188. 5| 7. % 68 244.9113. 
29 20. 3612.3 89 80. 77.6 493 3.5 9189.40 88. 3 6943•8113•7 
| JO 27.2112. 7 90 31.6 35. Ol 50155 * I 97. ' 88. 7 70 2 
31 $6. 1 13.1 9 Sh. £ 8. 5 157 136. 1 63.8 Lil} 191-2 39. 2 271 1245 004-5 
32 29.013. 5 92] 33.4[38.9]] 52037. 884-2 12] 192-1 39.6 72 246.5 14. 
33 29.913.993 4.3930 ⸗(38.7[⁰j 13] 193-0] 95.9] %, 654 
34 30. 814.4 94] 85. 239.7 4139.6 655.1 143-90 59.4 748.115 8 
35 31.74 8/95 f „ 5530. 5 „ 90.9)} 4 1 
39 32.015. 2 6 87. [6% 564 4465.9j] 16] 195-5] 91.3} 76 2350. 1/11, 6 
37 31. 5615.60 97] 57.9} 41-0} $7] 142. 3166. 3 171 196-7 91.7 771251 9 117•1 
38 34.416. rf} 98] 88. 864.40 55] 43.2663 15] 197-6] 92. 7852 0117.5 
39 135+ 3 16. 5 99 89. 7 41.5 591144. 67. 21 10165. 5 9 5 7925 2.9 79 
49 36. 316. 9 100] yo. 6] 12. 1] 17 0167.61] 2:1199.4 93-9 89 261-8 424 
41137 217.3016 54 7616145.9/6¼ 0 21[2 3} 93.4251 1254.7 (18.3 
42138. 2 17. 7 o2| 9.43. 1// $2]145.3 68.5) 22]291.2| 93.3) $2|255.01119-2 
4339. 018. 2 03 93-3143+-5!] 63] 147.7 168.97} 2302021 94-2) 3256. 5119.6 
449.9 18.6 4 94.3044. 614. %% 3 243% 94-71] $41257-4/129-0 
454.819. 851 95-2[44-4j] 65]143.5'63.71} 253% 95-1} 551255, 31120. 4 
464.719. 4 o6] 56. 14. 5 66[150.4 o. 2 26]294.8 95+ 5) 86\2 9, 1 29. 9 
47 42. 6 19.9 071 7.0145. 2 67 151.4 70. 6 2725.7 95.9 9 87 205 51 121, 3 
43 [43-5|20.3]| 081 97.9.6 68]152.3 74.0) 25 9d. 65 56 + 88 |261, 0/12 57 
49144. 4207 ][ o0g9| 93. 540. 1 69 53. 2 71.4 2927. ; 96.8 89 261.122. 1 
5045. 321. 10 99. 746. 57 54. 7.8 301408 4% 90 62.822. 6 
5146. 221.0 17100. 40.975560 73277 209.4 97- 290 203.7123. 
5247. 122.012. 547.3 155.972. 7 320. 5 0 9 64.601234 
53148. 022.4 1102.4 . 8 756.873. 1 3321. 95.51} 365.5238 
54149. 622.8 1403. 342 7457. 773 5 4] +12+4] 8.9% g4 [00 gf: 4.2 
5505. 823. 20 15104. 2 48. 61 7558.6 74. 0 351213-0] 9. 95 [267-4124 7 
56151.8123.7 (/ 166084 — 761159. 5174,40 36213.9 99 79 68. 3025.1 
57148. 724. 1 17180. of 49 +| 77| 160. 474.8 37|214-5)100. 2 % (269.2125. 5 
58152. 724. 51806. 9 49-9], 7862.37.20 38]215.7,100. // 7. 1 17 
5953. 524.9 190. 8 5o.3Þ 79 162.2] 75.61] 39216. J . 0% 9/71 0/26. 4 
50 54-4|25.4j| 2008.8 50.7] 8-[163.1} 76.11} 401-17. 81.4% 0% [274 gf $ 
Dit Dep | Lat Din Dep | Lat || Dal Dep TI . Dr Lat od D-p | hat 
f for 6; 
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Difference of L Latitude and Departure 


Lat 5 Dep — 4 Din 
Fa C0. 9 00.4 4 


o. 7101-3 
03. 6001.8 


3 
4 
£ 04.5 02.2 
6 
7 
8 


340 30. 6614.9 


50/44-9\21-9 
þ 45. 8/23. 4 4 
240.7 22. 8 
53 2.6023 2 
54 4 5237 
| 35) 49+ 4, 24+ 
56 50+ 3 24. 6 
7 31. 2 25. 0 
58 52-1 25.4 
| 59 ' 
8 2 9 26 


54˙8 
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5 e - 16 973} 3 / 8 8. - 198.7 129. 7 g7 249.1 161.7 
37 (070213109 | et og 2.7 4 2 . 33 199. 6 129.6 98 249. 91162. 3 
Nen nenne 7918. 180 39/2024 1392}; 99] 252. 71168. 8 
Y 80 eng ſs | — os . 80 155. 9 98.0 40 201.3 e 
r 2 nn ep | Lit 
Din Il Lat Di Dep | L Bl Dep | Lt 1 — . 
N n — — 


—— — 


7 


_ 
„ 
— — — 
- GO >; K 
_ —— — bs — 


1 £ 


4 
— 


PA 
„ "pat. & > 3 — I * — 
* 
418 


- 


2 
Pt en 


1 — 
— —_— ww *— 
2" <4 


2 
* 


ä 
* 


2333 


— 
7 — — 
— A # 
4 


| 
: 
| 
1 


Difference of Latitude and Departure for 34 Degrees. 


Ditif 
241 


291 247 


Lat "Dep 


199, 8 
200. © 


201.4 


202, 3 


203.1 
203.9 
204. 8 
205. 
206. 4 
207. 3 


134.3 
135+3 
135˙9 
136. 

137.0 
137,6 
138.1 
138.7 
139.2 
139.8 


208.1 


2 208. 9 
1209, 7 


210, 6 
211.4 
212. 2 
213.1 
213-0 
214.7 
215. 5 


140. 4 
140. 9 


216.4 
218. 
218. 
219. 
220. 
221. 
2232. 
223. 
223. 


w 
> 
%J 
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224. 
22 6. 5 
226. 
227. 
228. 
228. 
229. 


te 
Cai 
© 


231. 


. * 
w wn O\CCO — VW 


eee Gee OD 


92 2421 


93 | 


242. 


94 1243+ 7 
95 244+ © 
96 127 


97 2 


D. Lat | Dep Dit Lat | Dep {Diſt ] Lat | Dep Din Lat | Dep 
x [00, 8 oO. 6 615. 634. 10121 [co. 3 67. 7181150. 00101. 2 
201. 701. 1 6251. 434.7 2201. 1 68. 2 82150. 9101.8 
302. 501. 7 6352. 2035. 2 23 loz. 0 68. 80 831517. 7102. 3 
403. 3102. 2 6463. 1035. 8 24102. 8 69. 3 84152. 5102.9 
5 od. 102. 8 6553. 930. 3 25 [103.6 69.9 35/153. 4/103. 5 
o os. oſ oz. 4 6654. 736. 9 26104. 5 70. 5 86/154. 2104. o 
7 og. 803. 9 6755. 537. 5 27105. 371.0 87/155. 00104. 6 
806. 6 O4. 5 6856. 438.0 28106. 1 71.6 880155. 905. 1 

90. 505. o 6957. 2038. 6 29106. 9 72. 1 8956.718057 

| 10 08. 305. 6 7058. 0 39. 30 [10 2. 8 22.290157. 5106. 

111109. 1 00. 2 7158.9 39.7131 108. 6 73.319158. 3106. 8 

j 12409. 906. 7 72 59. 7 40. 3 32109. 4 73» 921159. 2197.4 

{ 13] 10. 8807. 73 o. 5 40. 8 33110. 3 74.4 93/160. 00107. 9 

1411. 60. 8 7461. 3 4.4 34111. 174.9 94160. 8108.5 
15 12. 4105-4 75 62.241. 9 3511.9 75-5 95 161.7 109-0 

16 13. 308. 9 7663. 0042. 5 36 [112.7 76. 1 95/162. 5119.6 
17] 14. 109. 5 7763. 8 43. 1 3713. 6 76.6 97/163. 3110. 2 

118/14. 91. 1 7864. 7 43•6 38 114.4 77. 2 98/164. 1110.7 

19] 15. 810. 6 7965. 5 44. 2 3915. 2 77.7 99165. 0011. 3 
20 16. 611. 2 8066. 344. 7 40 116. 178. 3280165. 8 [111.8 
211.411. 7 817. 145. 311471 116.9 78.820106. 6112.4 
2218. 2 12. 3 8268.45. 9 421.7 79.402 167. 50113. o 
23] 19. 112.9 8368. 846.4 43 118. 5 80.0 03168. 3113. 5 
2419.9 13.4 8469. 647. 0 44719. 4 30. 5 04169. 1014.10 
2520. 714. 0 85/70. 547. 5 45120. 2 81. 10 05169. 9114. 

4 26] 21,6 45 8671. 348. 1 4021.00 81.6 067. 80115. 2 

| 27] 22.415. 1 8772. 148.7 47121.9 82.2071. 66115. 8 

2823. 215. 7 8873.49. 2 48122. 7 82.808172. 4116. 3 

2924.0 16. 2 | 89 73.8 49.8 49123. 5 83.3 09173. 3 116.9 

3124.2 16.5 _90 74.6 $0. 31} $92[124-4| 83.9 10[174. 1]117-4 

37 25.717 30 91/75. 450.9151125. 284.4211174. %%. 

3226. 517.9 9276. 351.4 52120. 0 85. 0 12[175.71113.6 

| 33|27-4 18. 5 9377. 182. 531126.8| 85.6 131176. 6[119. 1 

34/28. 219. 9477.9 52.60 541127.7] 86. 1 14[177. 4419+ 7 
| 35] 29.0|19.6 95 78. 853. 1 55/8. 5 86.715178. 2120. 2 
3629.8 20. 1] 96/79. 53.7 56129. 3 87.2 16179. 1120.8 
37| 39. 729.7 97180. 454.2 57130. 2 87.8 17/79. 9121.3 

3831. 521.2 9881. 254. 8 5813.0 88.4 || 18]180, 7/121. 9 

39 32. 321.8 9982. 155.4 59 131.8 88.919181. 6122.5 

; 40] 33.2 22.418082. 958: 651132.6| 89. 5 2/82. 4023.0 

} 47] 34.022. 9101083. 756. 5161 133. 5 90. 02210183. 2123. 

42 34. 823. 5 284.657. 0 62134. 3 90. 6 22184. 00124. 

| 43] 35.624. 385. 457-6 63138. 191. 1 231184. 9124. 

44 36. 524. 0486. 2 58.2 64 136.0 91.71] 24[185.7 125+ 3 

45] 37-3] 25+2] 0587. 058.7 [ 65 136.8 92.3 | 25 186, 0128.8 
! 4638. 125.7 [00 87.959. 3 66 137.6 92.8 26 187.4 126.4 
4739.0 26. 3 088. 7 59. 8 67138. 4 93.4 271188. 2/126. 9 
| 48 39-8]29.8]] 03189, 5 60. 4 68 139. 3 93-9|} 28/189. o[127. 5 
49 49.6[27-4j] 0990. 461. 0 69 140. 194.5 29189. 8 128.1 

B. 4 . 28.0 10 $1.2 61.5 70140. 995.1 301190. 7 128. 6 

| $1] 42. 3j28-5||111192.0[62.1]|171 [141.8 | 95.623019 T5012 2 

| £21 43.1 29.1 12 92.8 62. 6 72142. 6 96. 2 221192. 3129.7 

$3] 43-9[29-6|] 1393. 763. 2 73 143.4 96.33/93. 2138. 3 

54 44. 8 30. 2 1494.5 63.7 [ 7444.2 97.3 34/194. 00130. 9 
3545630. 8155.34.30 7545.1 97.94] 351194. 8131.4 
$61 4%. 431.3 1%. 264. 9 76 145.9 98.4 3695.601320 

$7] 47-31 31-91]; 1797. 065. 4 77146. 7 99. 0 371196. 5 132.5 
58/48. 1 32.4 189 . 8b. o 78 147.6 99. 5 387.133. 

| 5948.9 33.0 19 98.7 66. 5 79 148.400. 1 39 0 
555 49-71 33-6 _20199-5 67. 1 80[149.2|1c0.7!] 4o[ 199. % 4. 
1 Dep | Lat Diff Vep TLD B Dep | Lar D my 2 | 


h Ar vn. 6 a, * 


„0 SOS oak alk be 8 


Difference of Latitude and Departure for 35 Degrees. 
Fort | Lat | Dep of Diſt] Lat | Dep [Dit Lat | Dep |[Vitt] Lat Dep |[Diſt] Lat Dey 
" 1100.8] oo. 6 61] 50.0 35-0 [121] 99.1] 69.4 ||1$11148. 2 103-$ſ}241] 197.4|138. 2 
2101.6|o01.r]] 625. 8035, 22 99.9, 70.0 82/149. 1 104. 4 432] 198.2j138.8 
| 3102. 5 0.7 6351.6 36. 1 23100. 7 70. 349.905. 0 43] 199-011 39. 4 
4 OJ« 3| 02+ 3 6452. 4 30.7 24 my 71.1j| 84j150.7 108. 5 44} 199-81139.9 
504. 102.9 65/53. 237.3 25/102.4! 7.7 85|15t-5 106. 1 45} 208.6040. 5 
6124.9! 03.4] 6654. 137.9 203. 2 92.31] 81152.41106.7)) 46/201. 80147. 
7105.7| 04.0] 6754. 38.4 27 104.00 72.8 87/53. 110. 3 g7] 892.41. 
| 86.6 04.6 6555. 739.0 [ 28 104.8} 73.41} 83]154.0/107.81| 48 203.1042. 2 
9107-4| 05.2] 69] 56. 5 39-6 || 29/ 105.6] 74. % 8954. 88.4 49]203-9]142.8] 
10j08.2 05-7} 7<157-3 40. 1 30106. 5 74.6 goſi55. tog. o gol 204. 71143. 4 
1109.0 06. 3 71 58. 1 40. 7 31%. 3] 75-1 191 156.4 109.5 251 205.0 143.9 
1209. 8 06.9 7259047. 3 32/108. 1 75-7} 92152-2110. 1 3a 205.4144. 5 
13110. 607. 5 7359. 841.8 331108. 9 76.3 931158. 1110. 7 53] 207-2]145. 1 
1411. 5 08.0 [ 740. 6042. 4 34} 109. 7] 76.5 i] 94.1 58. 9/11. 3 54 208.0f1g45.7 
15 12. 3 08.6 7/61. 443. 35 110. 6 77. 4 9559. 7.8 55 208.8j146. 2 
1613. 1 09. 2 7662. 243. 3611.4 78.0% 96160. 512. 4 356209. 6146. 8 
1713.9 09.7 7763. 4. 2 37112. 2 78.6 9761. 3113.0 57210. 547.4 
| 18) 14.7 4-3 763.944. 7 38 113. 79-11] 982.2113. c8[211.3}:48.0 
19 15.6 10.9 7964. 745.3 39 11.8079. 7 99163. 00114. 1 69213. 1J48. 5 
2016.4 115] 865. [45 [ 40/114.6} 80.32 0 163.8914. 7 60212. 9149.1 
2117. 12.0 81 66. 3 46. 5 1410115. 5 $0.9 0201 164.6 115.3 261 213.5|149. 7 
22|18.q| 12. 6 8267. 247. 0 42 11. 30 81.4 o2$165.4|115.5!] 62214. 6% 50. 3 
2318. 8613.2 [ 8368.0 47. 6 43/17. 10 82.0 o3[166. 3116. 4 631215. 4J/1 60.8 
2419. 6 13. 3] 8468. 8048.2 447. % 82.6 0467.1 117.0! 64)216.2}151.4 
25\20.5|14.3]| 8569. 6048.7 [ 451118.8} 83.2 567. 917. 6 62.062. 0 
2621. 3 14.9% 8070. 449. 3 46/119. 83.706168. 718. 1 66217. 82. 6 
27 42.1 15.5 8771. 340. 9% 47] 120.4] 34-3 71169. 5[118.7|| 67]215.7/153.1 
28 22.916. 1 8872. 1 50. 5 45} 121.2] 4.9 08/70. 3 79.3 681219. 5153.7 
29 23. 8 16.6 8972.9 5. 0 49122. c 85. 091171. 2119.9 69220. 3154.3 
2024.60 17.2 22 51.6 50122. 80 85.0% 1/122. 12.4 2022.14.18 
3125.417838 g1 74.552.281 123.7 86.6||211]472.8[121.0\|271}221.9/155. 
32] 20. 218.9 92175. 31 52.8 || 52] 124. 5] 87.2 1273. 6621.6 | 72222. 8 156.6 
33127. 18.4 93 76.2 53-2 j| 53} 125.3} 87.7 1374.4 122.2 73 223.6150. 0 
3427819. 5 9477. 59 512%. 10 88.3 14/75, 3Þ122-7)} 74 227.4157. 
3528.7 20. 1] 95 77.8 54. 5 5526.9 88.9 15/76. 1123.3 75] 225-2/157.7 
3629. 5 20.6 968.6055. 1 561127.8, 89. 5 1776. 923.9 56226. 00168. 3 
7130. 321.2 [ 9779.4} 55-61} 57128. 6 9. 0 166177. 7124.4 77 226.9/158. 9 
33] 31.1] 21-8] 58 $0.3] 50. 2 58}129.4] 0. 6 18178. 5[125.0]| 78] 227-7/159.4 
39] 31.9] 22-4 ;| 99 81.156. 8 50 zo. 2 91.2 1979-4125. 6 791 228. 5160. 0 
40 32. 8 22.9 | 100 81.9 57. 4 60131. 91.8 20j1S0- 21126 2 80 229. 3/160. 6 
41] 33-6|23- 5 101 82.757. 9161131. 9 92-3 [221 181.0126. 2810230. 1161.2 
234.4024. 1 02 83. 5 58. 5 62[132.7] 92.9 22 51.804273 822310101. 
431 35-2] 24.7 [0384.49.10 33.5 93-51] 2382.601229 83/231. 8062.3 
4436. o 25.2 o4 85.2 59.60 64]:24-3] 94.1 240183. 5 128.5 84] 232.6|x62.9 
45\ 36.9] 25-8] 05 8% 68.25/35 94-6 || 251154.3)129.0)| 85} 233-41163.4 
] 451 37-7 26.4 ob 86.8 60. 8 66613 95-2| 25]i$5.1 129+ 6j| $6] 234-21164.0 
4735. 527. 0 07187.6| 51.4 671 136-3] 95.5 || 27 155.9 130.2 $7] 235.0164. 6 
48] 39.3] 7.5 08 88.5|61.9 68 137.6 96. 3 280186. 130. 8 $$] 235.9]165. 3 
49 40.1 28.7 09 89.3) 62.5 69 138.4 96.9 291187. 5 131.3 35 236.7166. 
50 41.023. 10190. 1 63. 1 70|129.2] 97-5} 3o01188.41131.9;j} go} 237.51166. x 
51 |41-8} 29.2 || 111}90.y}63.7j} 171} 140.0] 98.1 ||232]r8g9.2[132.5/291 23 3766.9 
52 42.6029. 8 [ 12 91.764. 272140. 9 98.6 424190.o[133. 1 92239. 167. 5 
$3 143-4] 0.4 1392. 5064. 8 73/47 99. 2 390. 8133.6 222 168. o 
5444 2 11. 143.4. 4 74} 142.5} 99-8 34791. 6134.2 94/240. 8168.6 
$5 4585 94.266. 75} 143. 31109-4 || 39192. 5134. 8 95|241-6j16g. 2 
5545.9 32-1} 1095. 0/6. 5 761 144.11100.9]] 301193. 3135. 3 90 242.4/169.8 
$7 149.7] 32+7 |] 1795. 57. 77]145.9]tol- 5} 371194. 1035-9 97 1243-21170. 3 
5847. 5 33.3 186. 6. 7 78] 145.8]t02. 1 381594. 91136. 5 98 244. 1 170. 9 
59 48. 3] 33-8]] 19% 568.2 79] 146.6[102. 7 391195. 71137-1]| 99 244-9171. 5 
60 | 49. 1 34.4 20 98.3 68 8 30147. 4/103. 2 | 400196. 61137. 6300 245. 71172. 1 
Din Dzp | Lat I Diſt| Dep | Lt [1DiRÞ Dep | Lat {[Dif| Dep | La: Bu Dep | La! 
KM Gg2 Ee Rr 7 for 55 Deg. -. 


Difference of Latitude and Departure for 36 Degrees. 


e 5 Lat Dep — . — | Dep? 1 
IF «© | Dep Dia f Lat D-p 12 #8. » £ ed hes = FLA 7 fr 1195• 6141.7 
ſoit ut af 1721771 1211 97.9] 71.1 [181 146 4 18 J5* 8 3 7 
N 00.8 og. 61 01149. 3] 35- ? 147. 210.00 42105. 
; — 01. 2 62|50 236.4 22 8.7057 35 13. 107.6 4319, 6/142. 8 
02. 401.8 [ 63151.0137-0f} 23] 99-5 3252 84 148.5 15.42 44 174434 
: 03-2102-4 || 64151.5137-6}} 24 r 8. 149,7ſ108.7 45188.2 144. 
3.5 e. 9 82-6038. agen 155.5059. % 4% |199-0/144-6 
: 4.9035 6653-438. 26 * the * 871151. 3ʃ189.9 47 |199-8/145.2 n 
05. 7[o4. 10 67154-21 39-4] 27112 1 2881152. 1110. 5% 48 200. 60145. 
4 ©6. 5 04+ 7 68155. 40. e 28 103. * 85 152.9 111.1 49 201. 4/140, 2 
9197+-3105-3|| 69}55-8140.6 "2 104.4 12 9 Dee 2 2 
eee 5. 77-0 19170154. 112.3 I. 985 f 
Nr i; 7315502 1434 . 78-21} 931156-11113-4/| 5302475 1149.3 
11310. 5.6 73159.1 12.91 33 168. 4 78.8]] 4156.9 114.0 $41205+51149- 3 
1411.3 1 74 $9- 9143-5} 24 109.2 79.4 g9g|157-8/114+6|| 55 206. 3/149-9 
15 fa. es. 0 751607] 44.10 351105-2 75.9 96/758. 6% 15. 56 207.1150. 5 
15 12.9% 4% 761615] 447 || 36 110.8 80. 5 97] 159-4[125-5) 5792.9 151.1 
173-8 [o- o 77/62. 3145-31] 37 a) pa $1.11] 04 [160.211 4 $8 208.7157.7 
1674.60. 78163-1145-8]} 38 i. 99101. 0/17, 0% 5g 209. bl eng - 
4 154/112 7963.9 40.4 39 x4 '5 $2 - 200|161.8[117. 6 _bo 210. 313.52. $| 
16. 211,8 8064. 747. 0 40 3 . — | 601 8.1257 211 1 153-4 
4E 1 „ PP 114.1] 82.920 [02.6% FTE 
21 17.012. 38165. 5147. 19-9 83.5 02]263-4{118-7|| 62 212.154. o 
21 17.8 12. 9 82 66. 3 48. 2 42 "M9 22 2 164. 2[119. 3| 63 |212.8 L 54+ 6 
232.6435 83167. — 441.5 84.6 440658499 8 413.0055. 
2 by- 4114-1 54105-0149-4þþ 445249-.5 85. 2 05165, 8120.50 65 214˙4155˙8 
44 20. 214.7 858.85. 0 45 A 85.806106. 71321." 66 215, 2/456.4 
261. 015.3 8669. 65. % 46 el 38.4 7 67/216, 986. 0 
27 21.8 1.9. 92179-4451 4118. 87. 08168. 3122.3 68 216.8057. 
2622.7 16.3 877.257 48 . 17.6 og þ169- 2 . J782• 
29 23.517. 0 [ 85/720 1. 49 « Pipe +3" 5 169. 9132 3-6 25 218.4 158.7 
zo 2 „ee. ai eee 271219259. 
3s ea 6-4 (4-304 (8 . 123.0 a 120171. 5/1246; 72 20.0% 50.9 
32 25.9 8.80 9274.454.1 Ee 89. %% 130772. 35. 73 220.9 10.5 
20.7194 93175-25471 53 25 4 13[173-1 125.8 74 221. 71614 
33 0 5 20.094700 055.3 841124. 90. 5 4 1734-9j1:6.4| 75 222.5 161.6 
* * 20.6 957 9558 1 bi $454 Book of: 174.727. 0 760223. 3162.2 
3 4 6. 640904 23. 22-7 e e 20 24.11162.8 
3029. 121.20 96 7.71594. 4 5 Fae wp 17176 127-6) 77224 
29.9} 21.7} 978. 557. 55 1. 2 1576.48.78 234.9163. 4 
* 30.7 23.30 95.9.3 57.60 55 1 92-9 1977.2 128.7 79 225.7164. 0 
4 31.6 22 9 99 80. r 58. 2 59 128, 93 5 3 178.0129. 3 80 225.5 164.6 
- 2.4 23.5 100 Bo. 9 88. 8 60 2. — 38775 3 
28 07 33.2 24.1/10171.7 59.4 1611130 i 94-6 550 ane. ol 82/225, 1 165.8 
an 0282. 5 2 > * K * uy 8 404 +" 83 (328.9/166.3 
825.30 8383.3. 6315.9 95.81] 2 181.231.784 229.80166.9 
* wa of ” „4. 161.1 4 54.7 96-4 = ag oy 85 230.6167. 5 
| 45 36.4 26. 5 05 54.9161. 7 6; 32˙5 Wy * 182.8 132-8] 86 231.4 168.41 
6137. 227.1 9653. 8862. 3 46134. 3 2 5 2782.601334 $9 232.2 168.7 
47 5. Fe r. 93.728 184. 5134.0 88 233.0169. 5 
438.828. 35. 63.5068 135-9 98.7 29| 185. 31134-6|| 8g [233-8[169.9 
4929. 628. 8, 0988. 264.1 (9136.7 99-31 30186. 10135. go 234.6170. 
| 4. 5 29.4 1089.0 64.7 .. 99-9 Free ee 
30 4 3 8 b 831221 180.9135. 8 291 235 4117 
5141. 330. 0 11108555. ||171[138. 3/106. 5 32 187.7 136.4 92 (230. 2171.6 
- 42.1 30. 6 12 90. 6 + up = . + 188. 5'137.0 93 ery | 2a 
931.2 13191-4| 06.4] 73 „ mba 3037. 4237. 8172. 
4047 ¼%% 14/922 . 41 — . Ys 235. 71173-4 
At. $1.3% 3]: 25193-04 4. 70 142.4103. 8 36 190.9 18.79 239.24 6 
2 838267 4 0 7191.715393 97 1240. 3174. 
A e Folia th of 79h ag oo ae lc. 
840.9 34.1 1893. 5] 69.4 | 78/144. 0104. 6% ; 193. 31140. 51] 99 41. 975.7 
594 24.7 3196-31 69.9 & 116 8 — 194-2 12 15 242.7176. 3 
2. 2 Bolugs. 1 Dep Lat Dm (Do Lat 
TART” IT Dili Dep | Lat {[Dut| Dep] Lat Dir — 


Difference of Latitude and 4 Departure f for 37 3 


TIF" | Lat Lat | Dep Diſt! Lat Dep 12 Dif} | Li Dep , Di* 5 Lat | DepF, 
— — 1 7 30. 7 50.0 72.8 181 [x44. fs. 910 244 [192+5 [145-9 
ON 00. 8 1+ 7 3 22 97-4 73.41 $2 45-3 8950 4211833 145.6 

2 01.6 49- 5 0 ö 28. 2 9 8 146.1 iro. 1: 4311941 146.2 

59.3 37.9 23 4 74 | 3 i} ö 140.8 
| — 31 38.3 24| 99-0] 74.9] te. 14 77 474 | 

& }- 3* . $54 | l ** 78.2 85 42111. 5 45 195 & 

5 4 B — — 6 358 $ 1143. 5111. 90 44 þ 190+ 5 148. | 

6 04. 8 327 i bc 2+ h1 112. 6 47 197+ 3 143,5 

- 6 40. 271101.4 79%4 7 1149+ 3 N a 
448 55-5) ol $102. 2 77-008, 88]159.1413-2}} 48 193-1 14943! | 
3656.4 74-37 2 o| 57.61 89 150.9113. 491989 [149.+} | 
$51] $1- 3229 þ193-©] 77 91-39-9173 « 9.41 

9 a * 42.1 30 103-8 73-2 9% N- 71114. 3 $O0199e 7 22 | 
L2}— == T3rlioq-6| 73.80 Tgx [t52.5 114.9] 251 200.4]152,9] 
. 1 "2+ 1105-4] 79-4 92 453, 30 18.5 53204, 3878 | 

1209. 2· 2145 ol 3 = Is 80. |. 93 454 3[116, 531202. 152, 
13 [19+ 4 HY HET * 94 [154+ 9Þ 26-7]. 54126248 [158 Al 
4 0145-138 107 81.2] ge h155- 5817. 3 550203-6|153-6] 
« 1 ty" 29.7 45:71] 36 [198-6] 32.3]. 961156: 517-9] $61204-4 [15421] 
16112: 13+ 46. 3 by 109. 4 $2.44] 971157» 31413. 6 57; 205-2 |154: 7} 
1710 5: I 46, 3 12 83. 0 9815 58. 119. 20 58]2c6, 0 155-3}, 
18 abs 62.3 4 3 8 138. 119.80 5942-68 [155-9] 

15. 2 6 147-5 39| 11.0 3+ of}, 958,9 || N 8. cl 
— 8. 6: 914: 4 40 ebe 

—— ＋ r 741 42. 6 *4. 1768. 5121. 0 2611208. 4 1572·A 
2111 0 ol * i13-4 35. 5 Cz 161.2 121. 62 209.2 15757 
2217. 6 55.5 93 42} "YE an. 311122. 2 63! 210.0 158.3 

18 60.349, 94}, 434 114-2 -w | . $8.5 
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Difference of Latitude and Departure for 38 Degrees. 


| Lat wn | Diſt} Lat | Dep || Dutt Ditt } Lat Dep [Dit Lat Dep | Din Lat Dep? 
1138-3 Sb 61148. 1 37. 121 95-3] 74. 5 187 142.6111. 42410189. 9148.44 
| 2j01.6 01. 2 6248.9 38.2 22| 96.1] 75.1 82[143.4/112.1]} 42/190. 71149. 0 
302.401. 8 9349.6 38. 8 23 96.9 75-7, 83 1144.2 112.7 43] 191. 5149. 6} 
| +} 3.202. 5 64|59-4| 39,4% 24/977 70-3] 34 145-0/113. 3]| 44/1922 150. 2 
3153.93. 1 6551.2 40. 0 25 98.5 77.0 85 1458 113. 9% 45] 193-0[150-5 
5c. 7 03.7 66 5.040. 6 26 99.3 77.6 86146. 5114. 56 46193. 8151.5 
7103. 504.3 67 521.841.3027 oo. 1 78.237147. 3 115. 1 47194. 60152. 1 
806. 3 04.9 6853. 647.9 28 rob. 9 78.888 148.1|115.8|! 49(195 152.7 
9107. 705. 5 691 54.4 42-5 2901.6 79.489148. 9/116. 4 49196. 2 1533 
1007. 906.2 70 f. 2 43. 10 30 102.4] 8.0 90 149. 2112-8 (17.8.2 
Fi. 7 56.3 7155.9 43.7 131 103. 2 30.7 191 150. 5 117.6 251197.8 154. 5 
| 7249.9 07.41 72 56.7 44. 3 32 04. o 87. 3 92 151. 3118. 20 52 198.5 155.2 
13110. 208.0 7357-5 44. %% 33 [104.80 87.9 [ 93/7152. 1 118.8 53199. 3155. 8 
144.8. 7458.345·6 341105.6] 82.534152. 119· 4% 54200. 155. 4 
15 rf. 809.2 76 59. 146. 2 35 [106.4] 83. 1 95 153.6 120. 10 55/200. 9 157. 0 
1622.6 99.9 76 59. 9 46.8 36 [107.2] $3.7 96| 154. 4 120. 7 5$6{201.7/157.6 
1713.4 [to. 5 77 60. 7 47-4) 371107-9] 84-4!] 97 155. 2 121. 30 57 202. 5/158. 2 
18 74.2 11.1 78 Gr. 5 48. off 38 [108.7] 85. 0 98 156.0 121.9 58 203.3158. 9 
1915.11. 7 79 62. 248. 6 39109. 5 85. 6 99 156. 8 122. 5 59204. 1159. 5 
2015. 812. 3 80 63.049. 30 40110. 3 86. 2 200 157.6012310 69203. 91160. 1 
1216.3 12.9 81 63.8 49.9 141111. 1 86. 3201158. 4123. 80261 205. 0160.7 
| 2217. 313.5 82 64. 6 50. 5 4211.9 87.4 02159. 2 124. 4 62206. 461. 3 
23118. 114.2 8365. 451. 10 43[112-7] 88.0 3159.9 125 00 6320. 2161.9 
2418.9 14.8 8466. 2 51. 7 44/113. 5] 88.704 160. 7 125. 6% 64/208. 00162. 5 
2619.7 15-4 8567. 0 5. 30 4514.2] 89.305 11. 5126. 20 650208. 863. 2 
2620. 516. 866. 8 53. 0 4015.0 89.9 [06 162. 3 126. 80 65/209. 60163. 8 
27121. 376.6 8768. 5 53. 60 4715. 8] 90. 5 0% 163.1127. 4% 210.4164. 4 
2822. 117. 2 3869.3 54. 2 481.6 91.1% 8 163.9128. 1 680211. 2165. 0 
29] 22.9 17. 9 89 70. 1 54. 80 4917.4] 91.7 [09 164.7 128.7 69 211.9166. 6 
323.5 18.5 _90179-9 $54] 50 118. 2 2.4 || 10| 165.5129. : 74212.7 166. 2 
3!124-4 19.1 9171.7 56.001517 119.0 93.0 211 165. 2 129. Qi 271 213.5 166. 9 
3225.2 19.7 9272.5 56. 6 5219.8] 93% 12 167.0130. 5 721214. 3/167. 5 
2326.0 20. 3 93 73.357. 30 5320. 5] 84.2 [13 167.8 131.1 730215. 11168. 
3426. 820. 9 9474. 157. % 54 [121.30 94.814168. 6131.80 74/215. 9168. 
| 35[27.6 21.5 95 74.9 58. 5 55|[122.1] 95-4j] 15169. 4132.4 75|216.7| 169. 3 
3628.4 22. 2 9675-6 59. 1 56 122.9 96.0 110. 2133. 0 76217. 5169. 9 
3729.2 22.8 7176.4| 59-7] 5723.7 96.717171. 0133.6 77/218. 2170. ; 
3529.9 23.4 9877. 2 60. 3 58124. 5 97.3 [18 171.8(134. 21} 78)219.0}171.2 
3930.7 24.0 99 78.9 61. 59125. 30 97.9 19172. 8134.8 79219. 80171. 8 
40131. 5 24.6 100 28.8 61.60 601126. 1 98.5 / 20173. 3135. 5 89/220. 172.4 
411323 25.2||101179.6 02.2} 161 [126.9 4 221174. 1136. 10 2810221. 4/173. 0 
421 33.125.902 80*4 62. 9 621127.6| 99.7 [22 174. 9136.7 820222. 2173. 
4333.9 26. 5 0387.2 63.4 63 128.4 100. 4 23 175.7137. 83223. 0074. 2 
4434.77. 1 0481.9 64.0 64129. 2101. 0 24 176. 5137. 9% 84|223-8|174.9 
45 35-5 27. 782.7 64. 6 65130. 00 101. 6 25 | 177.3138. 5 85224. 5/175. 5 
40630. 228.3 0683.5 65. 3 66130. 8 102. 2 20178. 1139. 1 80/225. 3176.1 
4737. 028.9 0784. 3 65.9 67 131.60 102.8 [27 178.9739. 80 87226. 1176.7 
48] 37-8] 29. 6 0885. 166. 5 68 132.4103. 4 28 179.6140. 4 88/ 226.9177. 3 
4938. 6 30. 2 0985.9 67.10 69133. 2 104. 1 29 180.4141. 00 89/227. 777.9 
50 39. 4 30. 810 8 67.7 7033.9 104.7 30 181.2141. 60 90 228.5 176.6 
= 40.2| 31. 40171087. 5168. 3] 171 [134-7] 105. 321 182.0142. 2291229. 3179.2 
5247. 32. 0 1288.2 69. 0 72135 5105.9 ] 32 182.80 7142.8 920230. 1179.8 
5341.8 32. 6] 1389.0 69. 6 73136. 3 106. 5 33183. 6143.5 93/230. 9180.4 
5442.5 33. 2 [1489.8 70. 2 74137. 1 10%. 1 34184. 4 144. 1 940231. 60181. 0 
$5143-31 33-91] 1590. 670. 80 7513.9 10.7 35185. 2144.7 95 232.4181. 6 
5644. 134. 5 1691.4 71.4 76138. 7] 108.4 35185. 9 145.30 96] 233-21182. 2 
574.935. 1 1792. 272. % 77139, 5109.0 37 186.7145. 9% 97234. 00182. 9 
5845.7 35.7 1893.0 72. 7 78140. 2 109.6 38187. 8146. 5 98/234. 8183.5 
5946.5 36. 31993. 873. 30 79 141.0 110.2 39188. 3 os 99235. 6184.1 
60147-3136. 911 201f4- 5123. 90 80141. 8[ 110.8 40189. 1147. 80 3001236. 4184.7 
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Difference of Latitude and Departure for 40 Degrees. 


| Let Dep J Piſt Lat * 2 Dif . Lat — Dep „ Diſt,_ Lat , Dep Dift Lat , Dep | 
1c. 8 oo. 6 | 61 467 3y-2\1121] 92.7 "77.8 157 138. 6j116.4 241 184. 9152 
2101. 601. 3 6247.5 39% 2293.4 78.4 8239.4 17. 0 42185. 225556 
3102; 3101-9 | 63 48.3 40. 5 23 94-2| 79.1 83/140. 2112.7 43] 186.156, 2 2 
4/03. 102. 64 [49-0 [4.1 24 95-0| 79%½%7 84/45, 118. 3 4486. 9 75 50.9% 
503. 803.2 549.8 41.825 95-7] 80,4 85/141. 118.9 45157. 115K. 
604.603. 9 || 6050.6 42.4 26] 96.5 81.0 86142. 619. 7 401188. 158. 1 
7s. 4c. 5 6751.3 43.1 27] 97-3] 81.6 8743.2 129, 2 47 | 189. 215 58. 8 
8106. 1105. 1 | 6852. 143.7 28] 98.0] 82.3 88] 144.c|120.9 48| 190. 90159 4 
9 86.9 058 6g | 52-9 44.4 29 98-3; 82 „ 89 144.821. 5 49} 90.700. 
| 10] ©7+7 06.4 | 70 53.6 45-0j} 30} 99-61 83.6 go[145. 0122.1 $9 191.8169. 7 
11108.4107·1 | 7I | $4.4 145-0 1311. 3] 84.2191 146.3 122.30/251 192.310 1.4 
12009. 20 7:7 7255-2 46,3 32101. 1 84.9 9247.101224 82193 0162. 0 
13010. 008.4 73] 55-9 40.9 33 2 85.5 93147. 824.1 53] 193; 8f102. ' 
1410.79˙90 74 56.7 47.6 34[102.6j 86.1 941148. 124.7 541194. eg 3 
1511. 50% 75574 44 3503.44 55.8 9549.4 254% 55195. 320% 0 
1612.3 10.3 7658.2 48.9 30104. 2 87.4 96150. 126. 55/196. 11164. 6 
17073. 0010. 9 77 | 59-0. 49.5 37 [104.9] 38.11 97150. 926. 6 571 190. 9165.2 
| 18[23.8]11-6;| 73 {59-7 50 138 105-7] 38.7 || g8]151.7}127.3 58| 197. 6!r63. 9 
"29| 14.6112-2|| 79|60.5 | 55.8 391106.5] 89.4 gg] 152-4{127.9]| 59] 198- 44166. 5 
1 20115-3 12.9 806.3 51.4 qv{107.2] 90.0 200] 153.2 128.6 60 199. 2 167.7 
| 21 76.1 13.581062 052.1 1141 108. 0 90.0% 201154. 129.2 2611199. 91167. 8 
2216. 914. 1 8262.8 52.7 42108. 8 91.3 02154. 7129.9 62/200. 7/108. 4 
2317. 614.8 33163. 53.4 43109. 5 91.9 93155. 51130. 5 63 201. 4169. 
24.18.4154 | 84 1 64.3 54.0 44/110. 3 92.6 04156. 3131.1 64 202. 2169.7 
2519.2 } 3565. 154.6 45|:111.1] 93.2} o5| 157.0j131.8|} 65] 203. 0170.4 
2619. 916.7 86.9 55.3 4611.8 93.9 06] 157.8 132.4 66] 203. 7171.0 
2720, 77.4] 8766. 6 55.0 47/12. 6 94. 5 '07 | 153. 60133. 1 67] 294- 571.6 
28|21.4118-9|| 33167.4 56.6 481113-4 95.1 08199. 3j133-7)| 68 205. 31172. 3 
2922.2 18.6 8968.2 57.2 4914. 6 95.8 [09 160. 1134.4 69 200.172. 9 
3123.91 4( 68.9 57.0 5014.9 96.4 1016.901352 206. 8173. 6 
31023.719.99169.7 58,5/1570115.7 7.121161. 6(135. 642720) 6174. 
3224. 520.692 70. 5 59 1 521116.4| 97,7 1262.473630 7205.3 174.8 
33 5. 321.293 71.2 59.8 53117.2 98.4 13 163.2 36. 94 73, 209-1 175.5 
3426. 00219 472.060, 4 5418. 0 99.0 14163.9 137. 6 4/209. 9 76.1 
| 35 26, $]22-5 þ 95 72.8 61. 1 5518.7 99.6 [15 164.78. 20 75 210. 6176.8 
| 36|27. 6123-1 96 73-5 01,7] 56 116. 5 100.3 16 165.4138. 8 701211. 4177.4 
7028.3 3·8 724.362.4572 3 116.239. 72212. 278. 
38,29. 123.4 9875. 163.0 5801210101. 6 [ 18167. 00140. 78 212.9 178.7 
139129. 925.99 75. 863.6 5 % 21.8 102.2 [191677 40. 8 75|213-71179- 3 
49\ 30.6 25-7 {100 76.6-164.3/|-6}122.6|102 3 20 165. 5141.4 221480180 g 
41! 31.4 26.4 101177.4 64 161 123.3193. 5 221 | 169.3 142-1 281 215.2 180. 6 
42 32. 227. 0 278. 165.60 620/1241104. 1 22] 17,0014. 82216. [181. 2 
43 32.927. 6 0378.9 66. 2 6324.9 04. 8 23170. 8143.3 ; $3'216.81131.9 
4 44] 33-7 28.304 79.7 66.8. 64 125.6, 105/40 24} 171.0144. 0 84 217 5 182.5 
45/34. 528.9 05|80.4 67. 65126.4 06. 25 172.3 44˙6 550218. 183.2 
4.035.229. 6 0681.2 63.1 66%½127.2 106.7 [ 26173. 145.3 86|.19-1 183.9 
47 36.0036. 82. 68.3 677.9107. 3 2776148 87] 219.8184. 5 
48 36. 8030.8 08 82.7 69.4 68/728. 08.0 ] 28774. 60/146 61 88220. 60185. 1 
| 49, 37. 83.5 0983. 5 70. 1 69j125.41108.6}| 29 175.4147. 8912214 185. 5) 
$9] 45.31 32-1 16|84-3 70.7 "pony 681109. 2) 39 176.4|147- 147. 444-99 222-11136. 4 
| $I} 39. 11 32-8 |[111|85:0 71.31 171]131.0]109,4 || 231 | 17649 148. 5 201|222+09;187-1 
1 521 39.8; 33-4 || 12185.8 72 0 72[131.7|119.0 1] 12 |177.71149-11] 9223.711877 
| $3! 46-6 34.1] 13j80.6+72.6|| 73/132.5|111.2)] 33} 178, £11405] 93] 224 188.4 
154 41.4] 34-7 |] 1487.3 73.374133. 311.9 34179. 21 o. / 94225. 189. 0 
55/42. 35˙3 1583.1 73.9 7534.0 [112.5 3518 0151. 1 95/22 6.89.6 
56 42.9 36.0 1688.9 74 6 7%. 83. 1 36] 80 8015 50/226. 99˙3 
$71 43-7! 36.6, 1.89 6 75.2 737{135.6|113.8] 371181. 552. % 97] 227. 590. 9 
| 58 44+4, 37-3 1890.4 75-91] 751136. 3 114.4 381182. 301531 951228. 91-6 
59452 37.619912 76.5 79 13710178 10 39 183.10653.61 9% 229.0192. 2 
60 1 3.5 2291.9 77-1 30 but Lak. 2 115.7 1 40 183. 554.3 = -229.51192+9 
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eee — o eg. 


— 


| Difference of — nn and Departure for 41 Degrees. 

E Lat Dev ,Diſt| LTC p || Diſt | Lt | Dep Dinſ Lat Dep | Dift| Lot | 
1100. 8 50.7 | 61 46. 0140. O0 121] 91.3! 79. * 181130. 6 118. 41 777 9 558 
201. 5 mg 3 62 46. 8140. * 71 22] 92.1! $0.0]! 82137. 419. 4 42 182.6055 

3102. 30 | 63 47-5041.3 23 92, S | 89. 7 8: 13S. 1 120. 43/183. 401 156. 

| 4 03.0 * 4 64 48. 342. 6 24} 93.6) 81.3 840138. 9120. 7 44 184. (260, 
5193+ 3 93.31 65 49.142. 6 28 94+ 3; 82.0 85/139. 6121.4 45 ($4. 9/160, 
d jog. 5103.9} (6 49. 843.3 26] 95.1; 82.6% $5140. a[r:2.c 40 185. 71167, 

| #10;.3[ 04.6 | 67 30. - 27] 95-5] $3.3}! $7114. 22. 7 47 186. 4%. 

1 806. oo. 2 6851.3 44.60 28 90.6 $4.0 jj 88814. 0 23.3 480187. 2/162, 
906. 805. 9 69/52.1145-3!\} 29 97.4. 84.6% 89/142. %. 0 49/187. 91163. 

10 07.5}26.6 70 $2- 5145-9 | JO 95. br 55-31 9001424 124.6 _$9, 188. * 
| 1108. 307. 7153. 640. 3] W. 9 5 9\ t91 144. 2{125. 3| 251 175 170 4/164. 6 
12] 09.1107.9 254.3472 32 99.0 35.6 921144. 9 125. 90 54190. 165. 
1309. 8ſos8. 5 | 7355-1 47.9 433 1100, + 87.2 931145- 71126, 00 55 190 8.941655 
14/10. 609. 4 74 55. 8048. 5 34/01. 1, 87.9 94/146. 4127. 3 5497. 7 106. 
15011. 309. 875 56.492 3501.9 85.6 951147. 2 12749, 55\19? 4 165. 

16 12. 110. 5 7/57. 440. 9 3% 02. 6 89.2 97/147. 91128. 56/193. 21167. 

17 12. 8 11. 2 7758. 1050. 5 37 [103. 4 59.9 9748. 2129.2] 57194. c 168, 
18] 13. 611.8 [ 78 58. 951. 20 38104. 2 go. |} gy 149-4129. «9!l 53\194. 7/169. 
19] 14. 3} 12.5 || 794| 59.6 51.8 29 1104.9! 91.2|| 99152-21130. < $9 [195+ * 169. 

wy I5.1|13-1 80 4 52-5 40 105. 291.8 2 O15. 0131.2 60 boa 21170. 

21] 15.8113.5\} $1 Gr. 1153.1 141106. 4 92. 5 1201 151. 131.8 767 79760177. 
22116. 6114.4 8: 61.9|53-8 4211 7-2 93-1!! 02{152. 51132. ; 61 197.771. 
2312.45. 832.6 54.4% 4397. 9% 38 031153. 2)" 34, 2 63/198. e172, 
24|18.1115.7 |} 84 63.4 55-1} 44108. 94.5}! 0454-00033. 199.0173. 
25 18. 916. 4 [ 8564. 2 55. 8 4509.4 95. 1 5654. 134.53] 6 200. 01173. 
2619.67. 1 8064.9 5. 4 40110 2 95.8 06153. 50738. 41 1587 174.5 
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23\ 19.819. 5 88 2. 62 2 3 mY " 137.847. 8] 6g 1995. 2.3 
39]20.5 wy 89 7 {my ly 1 * 148. 5 148. {| 70 190.919 9 
21.2121. 0193-0, 64, CHEF Eran be ] Pan jt att 4 bot 
Wd bonded ddl ih ron way rei (106 81106-81575, 149. 2149. 21271 191.0194.6 
320228 aa. 336g. eg. bn [107.51107-5) 28 SGT 
ene 1. 131“ 8e. 6% 73/193-0/193- 
[24 0124.0) 24.5 e ee 121151. alres. gt RR 
+0 has ae SP ola ol ay 109.61 199-6 || 15|152.0}152.0]] 75/194-4 194.4 
thn page 36e. 9 659 | ln. (81-3) 165152-7]152.7)} 761195-2;195.2 
36 « *3-51j 9 63.6 68 6 37111. 111% 15753-4534 77790185. 
e 5007 16188. 8.8. 
901969 _ Oy - of. 39 112.4114.4 191154 8064.8 721177.9757•3 
4228.3 (28.3 100170 7 [70-7 % nx. 03: 077-20 . — Ton” 
41|79.0[29.0 e vp; 2% % 0h 27. GS 
42 129.7 129-7] 024741 * 6: 2 11 3 231157.7h1 57.71} 83 , 1700. 1 
433.4/39¼ 4/0 8 6: *. ket 1 158. 4155. 4] 84. 8280. 
44 11431. 04 73-5 73-5 * * * wy 159.1 59.11] 35/20. 80251. 
Fre. 05174-2 174-2 6 11 | 117.4 26 i $9. $11 59. 80] Sega, 02. 
46 32.532. 5 06 74-9 74 9 - OS 118.4 251160. 51160. 5 87% 2,02. 
265 . 478.4 680718.80 278.80 2782.3 1612 88:03. 6/203. 
48 |33-9133-9]| 8170-4 CY 65111 | (119-5 291161.9)161.9;] 8904. 31294. 3 
49 * —— a. La <q — 8. 120.2 33/102, 6062.6 906. 1205.1 
0 , , AA — — oe —_— 1 
22 (35:4 _ —— TH 129.9 120.9 3770,36 3.3 29/0. 80 
81 36.1136,11 11117 5179-$1}"7 1. 612.6 32164 cj164.0 | g3{206. fac. 
39136. 880“ 72.242. 22 + 167. 71164.7}] 931297 21207.2 
. ET e140 1154 | EL hed: 123.0 | 341165. $1165.5!] 941267; 91297.9 
04 1494 eve ny mp 11. 75 * 123.7 351166, 2 166.2 |. 951208. 625%; 6 
55 30, 9130-9 | 15 217-3 * * 125 124.4 36156. 156.9 98 209. 3/209- 3 
55 39.639616 en f 12 2.2 37 167.6016 971210.0'210s 
$7149. 3]40-3]| 1782.7 32.7 21252122 8738 3165. 3 9821. 210.7 
8841.04. o 1883.4 33.4 78 125.9 24• 3 | 6 g 211.474 
. 41.7194. 184. 10 79/126. 6126.6 39 169.69. 8 9 | 
5941.7 41.7 9194 y . 12 40167 169.7 joOfee2. 112.1 
SA eee . 
Dit | Dep | Lat Ty De [ta [Dn Dp | La Dit Dep } L + Dt ue 5 


Sourn Coasr of Excranp, bounding the Britiſh Channel, 

and the oppoſite Coaſt of France, with the Latitudes and Lon- 

gitudes, and Time of High Water; and the Time the Cur. 
rent runs in the Offing of ſome Places, "EY 


Engliſh Coaſt _ French Coaſt, E Lat. | Long, 
„44 . - D, M. D, M. 
North Foreland | 3 34E.JDunkirck - +< [12 olgs SN. 2 25E.þ 
Ramſgate — 1 30 E ss 5 
- - 1 30 21418 nee $57 l 
| The Downs +« 1 35 [Cape Criſnez - 1 3050 = 1 = 
| South Foreland 1 30 Arber - + No 3oſco 43 1 42 
| - - 1 22 ſ{Abbeviile = + [10 3050 7 x 56 
| - - © 50 cope - - - 110 3049 55 8 
Dungeneſs 1 6 {[Havre de Grace .| 9 49 33 | o 17 v 
f Haſtings - = © 36 Rouen u R. Syne| 1 1549 27 115 
Beachyhead = © 20 4s R. Mouth 9 q 49 30 | © 10 
| righthetmitone fo o [Caen 9 C49 11 | o 16 
Arundel - - o 30 WC. Barfleur - | 5 304) 40 f 12 
noreham © 15 Cherburg - < | 7 1049 38 1 34 | 
| he Owers - o 40 [C. de la Hague 12 0/49 45 1 55 
hichetter Harbo r 
Portſmouth e I 4 ||Granville » - 6 c|48 50 | 1 32 |} 
| Spithead Road x 6 }Avranches +» 6 cas 41 | x 18 
owes,Þ of Wi ht 1 16 Malo - 16 848 39 1 57 
| St. Helen's Road © 55 {Seven Iſlands 48 48 2 
| le de B 325 
| Zembridge, I. Wi, © 52 6 ce Bas = -f 3 45143 45 3 55 
| Dunnoſe - - | 1 21 ſ[Breſt = 3 45148 23 | 4 26 
| atherine's Point 1 I4 | 
. Needles 20h. 15m I 8 1 34 * — 
| — - 094 * By . — The Current in the Mie, Channel runs | 
0 ö 
h ſeveral "LR 1 50 WE, about 1 H. 30 M. alter High Wa- 
LIE A HE Ant 
fo | : U ; owns 
—- jy a 3 Hours; and Eaſt in the King's Chara 
| | 30 z 
| Lick Bar”. 3 30 G Hours after High Water. 
[ Phande / th 3 39 The following Table ſhews the Time | 
| Torbay 4 2 3 38 of High Water st the principal Head- 
D 3 36 lands, &c. in the Channel, on Full and |} 
| Start Point - IChange Days, and the Lime the Current 
| 4 * ter High Water 
| praul 3 53 ffruns after Nig . 
| Plymouth - . 4 20 | 
Eddiflone - < 4 19 1 The N after 1 — | 
Ram Head 3 20 18 ater 11. . . 28 0 . 
Falmouth 1 2 [At the Lizard at | 4 30 3 5.5 7 30 
| Lizard Point 5 14 [Off the Eddiſtone | 5 30] 3 of; £1 8 30 
| Mount's Bay 5 45 [Off the Start 6 o 2 3o[ſE E 8 30 
| Land's End - 6 Off Portland - | 7 15] 3 © E 10 15 
| =p fn . 6 49 3 8 14 3 15 5 11 30 
„Agneis Lights 41 runde 2 
St. Marie's 1. 6 40 || and Shorcham £9 "0 3-25 32 0 30 
JAldern,&Caſkets|12 ofqgg 48 | 2 10 [Off Beachy 9 45] 1 15/2 871 
Guern, I. & Sarkl. 2 47 a Dungeneſs 10 30 4 [4 2181 
erſey 1 — 6 Sy f * | 


Note, H. W. ſtands ſor High Water; R. for River; I. for Iſland ; P. for Point; and C, 
for Cape. The Longitude-reckgned from the Meridian of London, 
The Times ſet down here, are when it is H. W. at the Vorts, and not when the Currents 
have done running in the Offing; many of which I have collected from different Authors, 
&c. and therefore cannot affirm that they are all certain, 
It were to be wiſhe!, that every Mariner would obſerve the Times of H. W. at the dif- 
ſerent Ports he comes to, and in the Offing, and communicate them to the Public, that 
theſe T-bles might be brought to Perfection. But the Latitudes and Longitydcs, it is piey 


ſummed, will be hete more corrett than any bitherio publuled, - 
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—— 
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Places up Rivers, 


— 


The Eaſe Coaſt of Britain andy Iſles of Orkney and Shetland. 


Margate - 9 
King's Channel 
along the Swin 
Runs 
Kentiſh Knock 
the Eaftermoſt 
Saad in the 
King's Chan- 
nel, N. of the 
Downs. 
The Cur. runs tit! 
Harwich 10h. tom. 
Ipſwich 11 < 
Sole Bay - 
Leſtoff 10 bs 
Tower Lights 
WintertonneſsLight 
Ortordneſs « 
Yarmouth 0 
Ditto Road * 
Cromer Lights 
Wells - a 
Lynn, in Norfolk 
IBoſton * 3 
Mouth of River | 
Humber the 
Spurn 
R. Humber, Hull 
Bridlington Bay 
Flamboruughhead 
Scarburough 
Robinhood Bay 
Whitby a 
R. Tee's Mouth 


Stockton 
{Hartlepool - 
Sunderland 


North Shields 
Newcaſtle - 
Tinmouth Caftle 
Sunderland Point 
Holy Iſland — 
Berwick - 


St. Abb's Head 


R. Thames, Lond. 
| Graveſend 
R. Medway, = 5 
Rocheſter, and 
Chatham 
Sheerneſs - 
The Ne - 


H. W. Lat. 
H. M. D. M. 
3 oO'cr 32N, 
I Fe 23 
0 45,51 25 
12 o'gr 31 
I2 051 34 
It 0.561 25 
10 3061 38 
12 © 
© 30 
Tha Ol o 0 
11 5 51 56 
1] 052 8 
9 30'52 24 
9 0 52 36 
52 45 
Y 52 50 
945,562 10 
9 30052 45 
8 15 
7 39152 45 
6 15153 4 
6 oſza 50 
6 oz 10 
5 15153 30 
6 oſs3 45 
3 45154 6 
4 954 10 
3 45]54 18 
345564 22 
3 8454 30 
3 354 40 
515656437 
3 564 45 
8 os 56 
3 855 23 
5 15565 2 
3 Ol55 4 
3 9155 32 
2 45155 40 
2 3055 46 
2 955 £4 
2 3058 55 
4 30155 58 
3 057 30 
oO 45157 7 
9 01538 46 | 


* H. M. Lat. 
| . W. D. M 
Long. Pickland Skerries | 3 oj;58$ 54N. 
M. D. Pomona chief Ide | 3 © 39 
o OE North Ronaiſa, 
0 25 / the Norther- c 1 ojc9 
| moſt of them 
o 36 |[SHETLAND lies | 
Fair Ile - - | 3 icy 20 
0 co Foule Ifle - 3 50 12 
1 © |jSella lite - ;” ja 
20 Balta Ile - | 3 i6o 32 
1 16 [Sears Ile | 3 60 15 


I. 


Long. 


M. 


. Weſt Coaſt of Scotland. 


Cape Wrath 


0 300 88 40 N. 4 50 


| 


—————— —__— 


Ille of Lewis 33 30 1] 6 30 
1 40 1. of Sky, N. 37.45 16 35 
Douglas I. of Man 0 20 54 19 4 24 | 
880 Weſt Coaſt of England. 
I 20 |Whitehaven 9 45{54 35N{| 3 44W 
115 St. Bee's Head | 9 45154 30 {| 34 
I £0 Lancaſter - -o cizs $8 3 
I 52 |,Cheſter, or Weſt 
144 mnt River 11 30/53 12 1 
I 20 Parkgate - - [13 oz 19 | 7 Is 
I 50 Liverpool - 11 0153 22 J; 18 
Skerries Lighthouſe 53 24 [438 
I 14 [Holyhed- 11 3063 19 4 40 
1 © [Barſey or Barſly I. | 3 5 44 4 50 
o 22 Sc. David's Head 6 oſgt 55 | 5 10 
O 12 [St. — Bay 3 oi 3 © 
Greſho'm Ille est 30 1 
o 16 | PheSmall'sLight- 9. P i hs 
| houſe 51 45 | 5 00 
© 12") Mittord Haven 6 oſsr 45 5 0 
o O Swaaſean 6 of;t 40 | 3 30 
„ 5E!|Mouth of the Se- 2 , 
O Iz vern,Flathome's 2 013% BY | * 
1 17 |[Briftol = - | 7 4151 26 | 2 40 
1 22 [Lundy Iland < | 5 15151 10 | 4 59 
1 © ||Hartland Point 4 33051 8 | 4 3. 
1 10 [C. Cornwall 5h.30.] 7 oo 10 | 5 50 
1 © Land's End 5 30. | 7 3050 6 E 0 
1 10 5 3 
At The Coaſt of Ireland, 
, DIY ow Ee n— 
; 32 Oe Head Kinkale | 5¹ 31 (847 
x 24 Cinſale Harbour 51 35 | $ 46 
1 34 Cork Harbour 51 42 Js 35 
1 43 || Youghall Bay | 51 52 [8 x7 
1 50 Dungarvon Bay 52 1 7 45 
2 18 [Waterford Haven | 5s 9052 3 | 7:43 
3 18 |)Saltees Rocks - 5 30js2 3 | 7 
1 35 ||Cernfore Point 512 78 6 51 
1 52 || Cuſker Rocks +» 52 11 | 6 45 
3 17 | Wexford Haren 152 21 6 52 
— — 


I * 


— >” 


Pang 


HH, en: et Coaſt of Spain and Por | 


| : H. M. D. MM. D. M. 
izen Head + 52 52N : * tugal, | 
1ckiowLighthou!: 52 55 39 Cape Orteygal - | of 7 44W 
edlragridge Buoys | 3 8 | 6 32 —— . 8 — 5 = | | y 
vblin Bay 7, © 36163 20 6 43 fc. Corunna - | 3 043 56 | 9 10 1 
Hoth Lizbthouſe | $3 22 8 41 „ Prior - |o 043 38 | $ 25 So 
anbay Land 53 283 | 6 40 . Finiſſee | 3 15/43 13 9 10 1 
Ste Patrick's Iſlane 53 35 [ 35 Ville cel Conde 41 11 |$ 20 J 
rogheda Bar 153 44 | © 42 O porto, or PortaPort 3 15/41 16 [8 22 4 
und all Bay 533 57 642 Bayonna - 414 4542 3 JS 453 0 
arlingford Bay * © [6 37 . 42 14 48-22 C 
al RT's . 54 5 |6 42 Burtings , - 39 30 | 9 20 14 
cxar.gford Bay ETD Ri... « | 2 4533 42 19 3 8 
lew Lighthouſe $641. 1P-4. IC:Rommnes tl | 5 0.38 49 | 9 30 0 
lfaft „ 10 35154 40 |6 20 [C. 8. Vincent 37 s j# 55. 1 
rn Harbour 4 53 „ [Cxdiz6 4 3036 31 |6 7 E 
he Maids off Ditto] 54 58 6 12 Cape Treſalgar 36 10 | 5 55 8 
» #7. © 1 = 2 T +: * : + Gibraltar - 2 0136 6 4 53 0 
aug hlan Iſſa 5 3 — 2 —— 
. 55 15 |7 o. The Coaſts un the Main _— | ö 
n Heads 3 051 36 [8 22 IF F ) . | 4 ( 
ape Clear | 3 15]51 22 9 46 nent within the Straits. - | * ; 
aftnet Rock - | 3 352 13 9 x51 Lat, Long, 
rook Haven 3 4! 4. Places Names. D. M. O. NI. ( 
Mizen Head 3 ©j51 17 jio 1 Malaga N 5 6% 42N,] 4 oW ( 
Dun Manus Bay [51:28 [10 1 {Care de Gat 5 „ 336 40. 1 40 1 
| Sheep's Head 3 Oj51 24 [10 2 Cape Pal 8 - 138 15 fo x * 
| Bantree Pay - 5126 (10 2 Alicont 2 - 38 35 fo 1g 
| The C:w ond Calf 51 26 [10 22 Cape St. Martin 1 38 46 [o zo E. . 
| denne re River 3 951 37 [10 14 {iVal-ncia on 39 35 ©: 0 ] 
| I've Skeliing Roch s 51 40 li 34 Barcelona - „ | 
| e Biaſketg 51 58 f10 36 [Marteillks = - [4313 | 5 27 
| Batlingſkeliings Bey! 3 151c1.42 914 Toulon - - $3 7 = ! 
| Rray H-ad - 3 39;c1 47 [10.3 Genoa - - 44 25. | 8 40 { 
| ple Bay 3 3vjc8 55 tro 26 NIL ghorn „ 28 10 30 | ( 
| Ferriters Ifles | - 3. 0051 55 %o 36 |{Civia Vecchia bs 42 5 1 5 F 
| er,wick Harbour 3 30% o 28 [R. me - - 41 54 }'2 34 | 
| . [Brandon Head Bay Js 10 j10'23 {Naples ” - 42 51 114 20 ( 
| ary Head - JZ 15 % 13 Cape Spartevento „ 137.55 1e 45 | ( 
| Loey Head, or Cope Colonne - - 13* $6 18 1 | 
| Month of the >| 3 45/32 23 fro 14 [Gallipoli - -. [4- 23 .1'8 23 ! 
| Shannon [Cap St, Maria, or Lucia 9 45 $9 6 | 1 
| ; (Gallway Bay 6 30053 10 9 30 ffancona — + 143 49 [14 10 ] 
Sline Head = - | 7 953 20 110 40 Ve. etio, or Venice - 45 25 |12 40 1 
| Black Rocks + 53 55 [10 47 Nara - - [++ 30 0 35 | 
| Broad Haven 7 0 5 6 10 38 [Rag uſa - - 14> 10 [18 50 F 
| Dunnagal! Bay +» 54 30 | 45 [Cattaro - - 2 47 119 17 ( 
aße Telling . 54 38 9 23 [La V. on- p £7 +...40% 35 PL99 k 
Tory Iſland - 55 9 | 8 50 Lehen "= - [38 20 az gy 
orth Cape = 55 15 | 8 30 [Cape Matagan, or Caliga % 33 (22 41. ; 
| Entrance of Lon- Cape St, Angelo, or Anguleſz“ 32 [23 5 | 
donderry Lough 7 7 3955 12 7 30 Rathens a - 35. $ 23 57 | 
Mouth of the Bann 55 10 | 7 17 [Cape Martelo South Point T } 
4Carrickfergus Bay 54 45 | 6-10 of Negropont 33 7. Jag Jun 1 
Ne of Arran ec: 26 | 6 2 [Cape Colom, or Colonne 37 45 4 44 L 
| 7 7 Salonica — - 4 41 fz; 13 if 
The Weſs'Coafs of France. am ada. Tas fas _ | 
Ille of Uſkant | 5 1:148 gone] 5 $5W|Gallipoli n  j37 rib | 
Breſt — 34548 23 | 4 26 ||Conftentinople - 149 39 28 57 
Penmark Point” | 3 c|47 50 | 4 20 [Cape Barbador, or, Baba 39 30 [26 30 | 
Bell Ile - — | 3 30047 21 | 3 13 [Smyrna - — 3% 28 27 25 4 
Angers 0 947 28 | © 34 [Cape Barbernola, or Blant|:38- 9 26 432 1 
Rochelle . z 45456 10 |r 11 {|Epbeſus - - 130" 117 I} 
' INantz - - | © c<j47 13 i 30. [antiochetta - - [36 18 36 17 
Bourdeaux '» 3 ©144 50 | © 30 [Scandareon; or Alexan- 
{Hayonne ” = » | 3 30043 29 fr [ eretta - - 13634 13b 36 


Places Names. . . 
| .. N. . b.. 
Antioch - » |\36 iN. 36 18 Ej[Melada 2 52N, (18 6E. 
| Tortola — 35 4 135 20 [Cephalonia —; 1 o 10 
Tripoli = - 84 48 36 5 Zante — — 2114 
— of pats 20-46 $6 - Sapicaſe ——==136 46 _j21 45! 
—— ' w7 1 = (g2/26 +. Hands i in the Archipelago. | 
Cape Ruſata + - » 132 41 j2t 25 ra e N. 
Cape Meſurats - 32 21 |16 17 [Lemnos E 
Tripola - . 32 54 13 10 Cave 8 139 $9 5 37 
Sula - N 35 33 |10 34 Metyline p. 8 39 25 26 5 4 
Cape Bona ® » 7 -3 6&8 iatio, or Schate 1 7 u '3 
Tl. + - -[a6.o how i ets n „ 55 4 
Seven Capes = [37 15 |7 © Tino — «nh; . if | 
Gigeri — 37 14 6 15 Zio, or Sea — Saf = — 1 3 j 1 
ape Tidelles, or Delly' 0-137 15 | $ 18 |'|Ferminia, Fermina, or N Ml L 
— * 2 8 50 2 19 Termie 9 37 24 88 Ul : 
£9 — - - ? 
Rr» 5s * 20 | 1 
| | | W —— 3 40 5 0 
2 Trees Foreas 35 30 2 4 — 5 8 Cape St. Jobal35 10 4 © 
_ - - 835 54 [445 J Cape Solom [35 o 27 8 
8 e aber End of Cape|z6 27 fas 28 
Lands L within the Straits. 8 W 33 L. og 35 52 fas 28 
| | a Ks . Baffa 34 57 
[n_ 30 ON. T 2 27E, || Eaſt 85 9 St. Ad dr. 4 + - 4 
"> ah 36 — 5 3 PEE 5 (C. de Gatte [34 30 [33 10 
Majorca => [5 Coaſt of Greenland. 
——— O 
C. Tolare, So. & End of 7 [38 50 | 9 12 H. W. 
C. Reperade N. 2 Sardin. C441 10 | 9 5 H. W. 
Aſinaria — 4 3 J[3 48 Nova Zem. and Iſles | 
Bonitacio, So. J End of 2 j41 2 6 | Shetland So, Foint 59 56N, | 2 30 
41 24 19 49 [| | $4 3 
C. Corfo, Nor. 7 Corſic. Saz 50 | 9 50 North ditto —| 3 2860 50 © IS 
Caprya — 3 3 % 17 Hangeliff — Var. 
Liboa, or Elda —— . 45 |19 40 Entr, of Brazy Sou. [23 45|6c 60 9 [© 38 
M. Chriſto —4 17 1 © C wry 
ee or Palmeria t 3 13 5 oaſt of  Teeland. bo 
dune — O 13 7 N ; 
e e = „ ee Bo 4 
Liſſa — — 6 16 0 80 you * 2 
N 39 ||Whale's Back 65 26 20 32 | 
Agoſta m— 5 17 20 || Merchant's Ferel _ 
Corcola m——_ 3 17 : lee = 3 260M | 
Strombello —\35 58 e © Pair Fore land 2 18 26 0 
Vulcano — 38 27 15 32 Grim's Iſland 6 . wall 44 | 
Telicur — 38 35 15 0 Wed? , nag * = * 32 
— — 3, of Ferre, or eg, 
ica — 1 36 4 36 
Trepano W. End of 37 $7 [13 13 4 4 or 
Palermo — GO 38 6 13 50 Main We -_ * | 
8 Paſſero E. End of ( 2/36 38 |15 40 l 71 33 1430 | 
lefli A a 4 
5-2 mar wp Te — 7 - 8 | Coaſt of Greenland. | 
Pantaloria s 48 [12 30 Point Lock. out Var. 76 24 |15 33K. 
Limoſa —— ; 56 [13 1 thore Sound —|Weſt. 76 45 [13 36 | 
Lampidoſa mn—n——_ 5 4 [12 46 Bell Sound — 77 12 12 45 | 
' Malta — — 5 53 14 22 Charles I. Black | 
|Quyre Poel, a Rock 6 45 116 . Point |.. 20.428. 4 


1 1 


8 


— 


6——ꝙ —— 4 


Koll Points, a Light» 
| houſe | 56 
ego ea '@ 55 
Chriſtiania - : 59 
Gotten bug 1J57 
Elſinure 170 56 
Copenhagen 55 
Kaliner — 56 
Stockholm - —- 59 
Wy buurg - * 60 
Peterſburg - o 00189 
. 55 
Wet - '-  » 59 
—_— 57 
Abo  - - - [90 
Derwinds - - 57 
Koningiberg = 4 
Dantzic 54 
Wiloy in Gothland | 37 
Bornholm 55 
IStrael Sound +» 54. 
Lubec EDIT of 54 
Anout = - 56 
ion - 57 


% 


Lat. 
5 | D. M. 
„Cold N. end Va. W 
Charles I. [13 36179 6N. 
Ille Amſterdam [79 45 
Fair Foreland mam! -. 
Hacluit e Headland * 17 40072 49 
Cloven Clift -,- 18 24479 43 
Muſlin Ille 2 18 13 2 19 
Black Point 9 42 78 28 
Table I. one of the- | 
Fat = 0'Þ [924419057 
Smeerenburg — |19 $3179 44 
Dankin's Ie in Vo-, 47 79 42 
vel Sound 20 3879 52 
Hope Ilan * 76 15 
Cherry, or Bear Iſle 74 28 
{Admiralty Iſle 75 © 
Nova Sembla 1538 o 
Wiegate Straits 70 30 
Cape Candinoſe 169 © 
Cat Noſe - -- {| - [65 40 
[Archangel 3 64 34 
roſs Iſland + 66 30 
(Sweernoſe — 68 6 
Kilduyn - 69 24 
North Cape - - | [71 10 
Jurroy - - t 40 
Tromſound - +» f 470 20 
Lefort S. W. Point] - [68 10 
onthem - - 463 26 
Statland — 1 62 12 
North Bergen | 60 25 
Naze of Norway _ 5810 


| Coaſt i in the Sound and Baltic 


* 


| 


* * —_— ttt 


2 — of Holland and Flanders. 
8 P. W. Lat. Long. 
11 2W D. M. D. M. 
12 45 |Scaw = - 157 39E.j10 $4 
10 50 Helighland ke 8 12 = i 2 
0 Bremen ® * b 5 
iT 20 E * 2 13153 37 
18˙38 [The Fly - +» 6 0/43 12 | 5 30 
+ Rl The Texel 7 3052 12 [5 10 
20 34 Amſterdaem 3 1 22 8 8 
11 48 | Rutrerdam 2 345 51 57 | 4 34 
9 % || Antwerp - = 6 0151 13 | 4 28. 
12 30 lt The Brill - I 30 52 © 4 1 
23 4o ||\Oſtend - 42 Olcn 4 | $487] 
e 2 Ilie. 
— = \Corro = 39 41N.|[3i G 
60 © 1 - . 39 34 |31 © | 
42 33 Fial — — — 2 38 32 28 + 
35 0 Tercera * 39 © 27 
33 6 [It. George's = 38 45 |27 55 
36 30 Pico, er Pic of A- | 
34 40 l zores 1 38 36 28 20 
31 20 St. Michael's + 33 12 25-42 
26 11 | It, Mary 8 - 37 O 24 56 
20 3 1— 8 
Irs 26 | Canary Iſlands. _ 
9 28 Porto Sancto +» | 32 58 Ns 25W 
1114 | Madeira Eaſt End 32 50 |16'26 
4 409 Funchal 32 30 7 5 
6 Ditto Weſt Eod 32 30 fe 2. 
7 20 palma — 28 40 7 35 
Teneriff the Pie 28 13 16 25 
'G gamera - 28 10 7 17 
Fero, or Ille of FE 27 48 1) 45 
12 Canaria 28 13 jr5 38 
8 el Fortune Ventura 
9 50 ſe ven others N:] 
12 3H E. of this. s $$ E""Iv 36 
ir 44 | Cape de Verd Iſlands. 
16 30 St. Anthony - | 17 oN[24 25 
18 10 St. Vincent + | 16 45 |24 25 
29 12 St. Lucia 16 40 [24 © 
e 25 St. Nicholas - 6 [23.38 
28 20 L of Sel - [ 16 45 121 52 
25 33 || Bonaviſſla - -- | 16. 5 21 45 
25 0 Ile of May 4 ts 24 [|]? .$ 
22 19 Ide of St. Jago - 15 8 [22 65 
22 0 Ie of Brava = 114 45 [3 22 
21 53 B. rmuqas, Middle 32 25 [63 28 
44 py ands in the e Weſt ft Indies. 
14 40 {r1m10ada — » 10 20 N. 10 
13 10 'Margaritta, N. P. - 8-29 63 10 
11 40 Tobago, N. E, Pt. 11 20 60 18 
12 © Curacoa, N. Pt. 12 21 |58$ 35 
11 9 Orcelilla » - 11 49 105.32 1 
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, Let. Long. Lat. Long. | 
Aruba —— 25 63 50 ; D.M. D.M. 
Bonair — 1; | $WſAcklin's Keys — 10 N73 * 
Blanca —— 11 4> [63 55 ||]M:irporſos Keys —\ 14 [74 24 || 
Grenada, N. Part w— 1: 25 [1 19 le of Pines — 21 13 35 
Granadi! les N. E. Point | br 11 nd Previdence ———|13 35 82 49 ' 
St. Vincent, N. Pait — iz 18 [1 14 Ea Point 17 3% he © [0 
Barbadocs, Br.dge-Town 113 9 159 54 Kingſtone S118 o 8 46 | 
St. Lucia — 1; 36 9 $6 [Portland Point 2 17 34 17 13 
Port Royal, Marti nico 14 36 C1 9 avapnah la Mar 2183 2 7 39 | 
Dominica N. Point 15 45 1 16 St. Ann's Bay ; 18 30 77 2 
South Ditto — 5 18 1 28 ape dono Maria ? 18 40 [74 30 
Marigallante, N. Part. 6 5 v1 1x [Cape St. Nicholas 19 49 73 29 I 
Guadaloupe, N. Point 16 zo jor 42 [Port St. Louis 18 19 473 8 [| 
Diſeado —|!6 45 161 20 [petit Grove El 8 27 173 | 
Antigua, St. John's —|17 „ 62 4 [Cape Francois 2119 46 [72 1 
IMauntſerrat — 48 62 3 Fort au Prince 8118 43 = 5 "F 
TRoncador : — 16 55 - 192 50 Pt. Domingo * 0, 18 22 69 55 ö 
Nevis, — 7 , | 35 UU Point is 34 16814 | 
St. Chriſtopbers's N. Pt. 7 30 [63 , © [ape Moys 10 17 [7418 | 
St. Eultatis, the town. 7 29 193 15 Cape Antonia Plz 3 84 55 
Saba — 9 39 163 15 f[Havannah * T1234 12 ($1. 30 | 
Bird's Ian” ©; — 15 3% [63 $5 It, 1189 2 52 56 % 52 | 
Barbuda —— f.? co |62 2 — 
St. ber. TIP <5 x. 15 The 'Latitudes aid Longitudes of 
Se. Croix * Wan ö 5 
8 Wr Ae 13 * 63 „ 7he Cyaſt of the Continent of 
* wr — 25 G4 91 America, from Baſfen's boy 
dag Bes, N. point 118 30 [65 * to Cape" ti Horn.” As | 
Turk's Iſie — . 26% 70 35 — 
Eayeor, N. Pr. | — 1 45 71 45 Cape Farewell — 37N. 42 40 
Bene, Welt End 221 10 73 26 James“ 5 Idand, Baft- n' 555 71 49 157 30 
Mayagauni | — 2 20 72 50 Cape Bay, Dudley, or Digg | ” 
IVirgins Gord Fort — 8 15 [64 c Cape 76 48 9. 7 
ICrodked Ile — . 74 2 Ditto Hac Kluit, Iſland dittoſ77 25 ea © 
Long Ide S. End — 53 o 74 30 Alderman Jones's Sound 6 | 
[Sirto, N. E. Pt. —|22 45 |-4 28 , #40 —— 9.0 | 
Atwood's Key — 11 30 lone Lincaſter's —— 
Patryſhoals E, Point 17 10 E Sung dito — 40 2 0 
Weſt Ditto i 16 % ie [Cemberland Idand — 8 o [62 30 
Rum Key — 3 ho 74 35 Cope, El1zabeth —_—6z > 35 534 0 
Watland's Iſle — 0 
Sal Key LS bs _\ Hu, ſon's Bay ond Straits. 
Doublehead Shot — 3 54 172 4 
Cat Iſle S. End — 4 G 5 20 [Cape Reſolution 
Andros, or Andrew, N. . 25 1 „8 20 Rutton's Mes — 
Berry Iſle ——|26 C |78 o [Lower Savage liland 
Great Bahama — 7 3 |;8 40 [Terra Nieva 
A Rack Vabala w— 20 |: :; \Sad{l-bick IMand 
New Boat W 20 [75 40 [Great Bear Ifle 
err 4 ——ji6 20 % zo ice Cove —— 
Ratan E. End — be 25 86 82 Baker's Dozen — 
[Bonacs 04 — ;: |. e Gr Savage ld 
ISwan Ille — 20 ; o [North Bluff aud 
Mifterioſa s 40 |; 10 ||God's Mercies — 
ſe! Cayman e 30 o 4; [[Saliſbury Hand 
Little Cayman ——|I9 38 bo 3 Nottingham. E. End 
Altavolla — |. :y Ce Charles E. En 
— Sa vadore, N. Pt. #5 76 10 Ditto, Wet End — 
Eiuthera, N. Pt. —[:5 10 Ez 20 [|Burgea Ildes— 
St. Catalina 13 40 80 40 Cape Walfingham 
FEY 8 
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ER 7 be Main . Coat = Americ 
oe Digs gt [62 45N 78 4 continued. 
Wiansfield, N. End 12 62 49 0 48 
en a "Eve Tag. 
oe Slobper 58 35 2 | D. M. D. M. 
ape — 2 12 |62 57 82 10 ||Belliſe in Entrance | | 
arge Swan's Neſt [12 62 20 81 30 of ditto Straits fz oj5r 58N[55 26 
Southampton 12 62 10 86 10 Sa ; 3 49 55 30 
hurchill River 7 |53 47 |94 7 [Cape Charles 55 14 [53 26 
barlton Iſle 52 3 [79 5 Vork, or Chateau | 
ort Nelſon, Shoals 7 57 35 oz 30 Point * |5x $6- [55 52 
ay River — ; 57 ro [93 oo [Red = /f —— 5Y 44 3 85 
| o [92 oo lſle au Bois 51 2 5 
1 e [Gen e . ! 41 57 bs, 
: RT" 42 — 51 25 57 4 
— ICspe Bluff = {52 57 [55 21 
— [Eſquimeaus Iſland 51 23-157 49 | 
Cape, N. E. Ed 1 Wh'Shecatica 51 11 68 18 
of Quirpon Iſle S. Cape, S. ;chant 5212147 
eeſe Cape, N. Pt. a {Great Mecatica Iſle $9 43 
Hare * x x. | | 1 of Waſhemin-| | | 
roails I „ 
li , x | - I, 7 cofti, E. Pt. 11 
| North Wes End 0 | 
ditto | 46 
{Quebec . 4 
[Cape Roser 
— rx") Gag ! 54 
Cape Ann — 30 
Miſco RE Char- 
4 
St. John Ale, North 
ape 7 
Fort on Ditto -——| 12 
Eaſt Point, _ 30 
Ca e St. Lowi | o 
Cape Breton North 
Part W. 8. 6 
Lewiſburg Ditto 54 
Scatarie Iſle I 
Ile St, Paul, ditto, 
V. 18 W. 1 47 12 
Magdalen I. N. P. 47 30 
Cape Conſo —— 45 18 
Cape Sambro, V. 122 
W. 44 37 
. Sambro Iſland Lightf a 
Point of — * Houſe 44 32 
Bay 47 5 5% 16 [Halifax — 17 320/144 36 
Cape St. George. N- Cape Sable CART: 43 24 
Point of St. Gco.| ä Iſle Sable — 44 8 
J. Bay | |48 23 59 3 Ba * Anna- 
South Head of Bay 0 polis 45 © 
1 . 9 5 [55.27 Boon V. 120 13. 
Boon — 49 32 % 55 W. [rr 25042 25 
[Point Rich — ft 4/5 40 5% 24 The Lighthouſe off 
| nk, — 1 1 1551 2 |57 5 | ditto 1s 42 23 
* 563% % © [Cambridge — 45 
[ 
8 | 
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|The Main Coaſt of America 
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continued, Coaſt of Americs continued. 
1 
| H. W. H. W. Lat. Long. 
| D.M. XI. 
Cap Cod — 
Long Ing — 3 © abode] Norte — 29 AN 40 
Sandy Hook — 7 30 (Bay d Atacay 39 0 [93 30 
New York — 5 © Ue de St. Louis, N. 
Delaware Bay, Cape , E. Point w—— :3 35 log 45 
| Ma 8 0039 6 [74 57 [ſe Blanca — 28 30 6 35 
Cape James; or Hin Paſſodel Cavello 27 40 % 42 
25 — 26 2 97 45 
Philadelphia — 22 0 99 $ 
Noriton — 770 

Baltimore 12 15 [97 45 
pe Charles, Aſh- 19 54 [109 5 

ey River” — t 1537 12 [76 7 Pi. Martin's Point | 27 
Cape Henry + | —ji1 1537 © [75 26 || Campeachy Bay 1 39 [95 35 

Cape Hetteras —| 3s 24 [76 20 [[Fort St. Franciſco in | 
A River — 37 76 40 auto ——_— 19 40 % 25 

Cape Loolc-out [34 55 [759 [Punta de Piedras, Ei 7 91 20 
Cape Fear ; —— 7 30033 50 179 5 ||Cape Catoucbe 1 27 [83 5 

[Charles Town Light | {Gulf of Honduras 15 30 [39 45. 

Houſe ©, w—}| 7 O'32 45 [Rattan INand —— 10 25 87 4 

port Royal”. — [7 132 9 |Bonacea Iland —» 10 30 36 25 
Savannah River 31 5þ [Cape Honduras — ji6 1 86 36” 
St. John's River 30 15 [Cape Cameron 15 58 (85 39 
Sünk Rock of dit - | t. Andrew's Island 112 40 81 3 

to — 30 20 Porto Bells — 932 [79 50 

Amelia Harbour 9 0 30 44 Gulf of Darien Tri- 

St. * Bay | 4 30 29 35 | nidads Ile — 8 30 [76 40 

[Cape Carnaveral Gulf of Moreſquil- 

: | © Shoals — 28 30 | ts — "9 15 175 $6 
Leach Shoal ——| 27 9 [Carthagena — 10 26 76 26 
Cooper's Hiil — 26 40 Boca Grand — 11 5 74 50 
Cape Florida in Gulf 8. Martha — 11 22 4 © 

of Florida * —| 25 42 [Cape de * — 12 7 172 48 
25 © Arcu — 12 59 82 

| Shoals off Shore vj 20 e — — a — 

IL, Promontory 24 55 Maracayho wo 10 25 670 55 
atham Bay, N. Ri. Cape de San Roman 11 30 [6g 20 
ver — 25 40 Cape Codera 10 50 I65 30 

[Cape Roman 2c 35 Blanche — 12 15 (64 4g 
[Charlotta Harbour 26 40 Cape Three Points | 10 46 [57 45 
Hillſborough Bay 27 50 Porto Cabello — 10 30 67-34 
St, Joſeph River 28 20 eint de la Galars 
Amjura River — 28 $5 I. Trinidada 10 30 39 v5 
Point Pine? 29 40 Mouth oi River Oro- 

Fort St. Mark's 30 0 noco — 8 35 52 40 
Cape St. Blas — 29 30 Surinam — 6 0 ses 30 
Penſacola Ba _ 30 15 Cayenne 4 56 [524 10 
Mouth of River Miſ- Cape Orange 4 10 (51 46 
— — 29 © North Cape — 145 (49 © 

rleans — 29 53 Nofkh of the River | 
Aſcenſion Bay I | 29 35 Amazons 0 3a 47 3s 

bs > , a f 
| 28 
— — — — ———— — — — 
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and St. Juan — 
| outh ot River O 


mara — 
Ferdinando Loron- 
130 — 
ape Roque 
Cape St. „ e 
i ver Sr. Franciſco 
Bay of Tados Sanc- 
[03 3 
Port Segura —— 
pirito Santo — 
Rio Janciio —| 
ape Frio — 
t, Catherine's , — 
iver Grand —— 
ape Mary —— 


River 8 
ort Deſire, to | 
it with Step}: 
Rock on the ſide o 


be ſound by Com. 
Byron 
3 
ape Virgin Mary 

Vork Minſter — 
Straits of Magellan 


Entrance 


Evout% Iſland 
traits le Maire is be 
tween Staten I. an. 
Terta del Feugo 
Falkland Ifland 
Terra del Fuego, or 
the Land of Fire, 
South Point of C. 
Hern 


— 


'IBarhevelt's INand 


Ildefonſo's Iſles 


by C. Anſon, when 
e expected to be 
zo W. from 
C. Diſelda and the 
=> Apoſtles 


| 


it | 
Pepy*sfle, could 90 


— — 


Stuten Ind 


ape Noir was made 


H. W. 


to 
* 
0 2 * 
0 © an Nor- Ow 


a. 
+ 
(9a) 


4 
I 
Oo 


47 20 


31 30 


$$. 39 


155 52 


5351 


4 30 
35 4 


— 


50 40 


SO 22 
158 31 


04 20 
4 


64 40 


— 


60 o 


Lat. Ong, 
1 D. M. D. M. 
W. Entrance of Ma- P+ Sq W 
gellan S'ra'ts 530 79 © 1 
The Four Evangeliſt- | | 
off Cape Victory 52 20 30 30 
Cape St. Catalina |h 51 33 180 20 
om, Anſon's Wa“ 
tering Harbour | 46 © [77 45 
Be. EL . 
1 Þ\; *Coaft of Chili. 
R Mocha 3 TI 38 395.178 6 
oniception — N 36 43 72 40 
alparꝝ ſo — 133 3 1727 1 
Juan Fernandes I. 33 30 34 ; 
Ccquimbo — 30 © 71 16 
Ambroſe Iſſe— 26 0 84 7 
I. Salada in Salt Bay 26 30 74 30 
Coaſt of Peru. 
zouana 1, — r 8. 75 20 
Ylo — 117.35 [72 13 
Arica — 18 26 7 11 
$7 % [C. .Congallin ——| 114 15. 179 © 
Lima City n—— 12 1 76 45 
C. Blanco —| 4 0 |831 5 
Guicquil — 2 11 81 4 
c. St. Helena— 2 20 81 20 
C. Lorenzo — { -3 0.89 
1 | © 13, [77 355 
C. St, Francis | — 10 45 81 © 
Bona Ventura Bay | 3 30 77 © 
C. Corientes, Coaſt 
Papayan — 4 20 78 20 
Panama | 8 45 80 30 
Point Mala Co, of | 
Paragua ——— 7 ©. |81 © 
C. St. Catl.erine ix © |38 30 
C. Romedie 2 50 [93 © 
Acapulca — — 17 10 [10439 
C. Corientes, Co. Qua- a 
timala — 19 45 10 © 
St. Thomas's Ile 20 10 113 0 
Coaſt of California. 
. Conceptiva — 36 oN|126 O 
C. Mendocin, diſcovered by | 
Sir F. Drake, in the year 
1578, New Albion 12 20 130 o 
Mouth of the River of the 
Weſt, diſtovered in 1603, 
by M. d'Aquilar, ſaid to 
join Nelſon R. Hudſon”: 
Bay 44 30 [131 OW 
Craft diſcovered by Captain. 5; o 77 © 
Iſchire cow, in 1741, aid] 10 to 
B. C. Bering in 1741 from e o 140 OF, 
C. Selias — 9 10 [146 30W 
C. St. Herm:genies 4 154 20 


— 
K« „ —ͤ 4 


cs 


2 2 | at. Long. Lit 
3 . D. M. D. M. | P.M. 
L St. Stephen, at the Mouth Auguſtus Keppel's Iſland 15 538. 
- | of the Sea of Kamſchatkaf 5 45N 180 25 Wallis's Iſland —_ 18 
gering's Ille, where be wat] Adventure Bay, N. Holland 43 23 
caſt away and died, ſaid to Adventure |. 5. Jes —— 17 5 
<9 Weſt hom the Coat Ambrym I. ditto — 9 
of America ——\55 35 (190 © Amiterdam I. ditto — 21 9 
* to Annamocka ditto — 20 16 
| 170 oE. Apac I. ditto — "76 46 
ws: | Aurora I. ditto —  Y 
Sea of Anadlir. Bollchereſkoi, Siberia — 52 54N 156 37 E 
— — riſtol Cape, Sandwich- | 
Ille of St. Lawrence (64 SN 30 W/ Land 59 28 | 26 * 
The Neck of the Seabetween [Buller Cape, South Georgia 53 88 37 4d 
Afia and America from 7 Candtemas I. Saudwich Land 37 10 27 13W 
Coaſt to Coaſt, 4,20 or | Charlotte Cape, S. Georgia 54 32 36 110 
35 Leagues, 105 Miles. 66 o 170 0 Cape Coronation, N. Cale- ö 
Sedition II. — 0 40 166 © donia 22 5 8 167 15 
South Point of Kamſcharkaſsr 3 157” o Commin I. S. Sea —— 31 4qoN| 5 4E 
Nurelian Iſles between 457 | Gunief, Siberia —S er 7E 
N. and 157 E. 4 © 57 o ||Hinchinbroke I. S. Sea 17 25S 68 qoE | 
| — — Hood's I. co —— 92 zs aN 
Southern Iſlands in the Atlantic. ſakurſkoi, Siberia — 62 1N [129 47E | 
2 . — Teo of Pines. 8. Sea — 22 388 [167 38E 
St. Matthew's 1 238. 1 port Madre de Dios Aſa, 2. 
Aſcenſion — 729 3 32.20 ditto 9 55 fizo 8M. 
St. Helena — 6 4 5 5+ x || Magdalena, I, 10 25 i138 490 
Fernandepo —| 3 N 3 3 "{Maſkelyne I. ditto ——16 32 767 59E 
g 6 40 : 59 
Princes _— + Montago I. ditto 17 26 1163'31E 
St, Thomas — | 7 Norfolk I. ditto —— 29 2N 168 1oE 
Cape Podron — 6 o$ | 11 40 Obevahoa I. — 94558 139 1 * 
Annabona — 2 25N| 5 4 ||Okitahoo I; — y 4 66 
St. Philip's —|!, 2?S | 13 20 lOnatiayo I. —— 9 53 s ew 
Triftian de Cunda ——|37 10 | 13 20W Oſnaburgh I. — : \{ 
Iſle de Picos N Pot. © 19 20 ⁴Huahini I. — |16 44 151 S. 
I. Martinwas —ſ| © | 18 40 ſpahfer's I. ditto. 15 33 [146 30 
I, St, Maria — 2 0 15 49 ||Palmerſton's I. ditth ——|18 o t F 
Ille Trinidada — 0; | 5 30 pam I, ditto — 16 39 168 23E 
L Aſcenſion ——|:0 40 | :8 30 portiend I. d tro — 959 25 178 126 
I. Fanando Nuranha ——| 3 59 | 30 35 Pyleſtaart's I, ditto ————jz22 23 [175 40 
J. Rocas 5 2? | 35 4? ||New Hebrides, dit ——|14 56 [167 20E | 
I. Sabalces —| 5} | 59.35 (Sandwich I. ditto — . 40 68 33E 
Whitſunday Iſland — 19 26 |137 5% ||Shepherd's I. ditto —— % 38 168 4a 
Queen Charlotte's Iſland 19 18 |135 4 ||Tgankaa 1. ditto —— 14 30 fla, gWi 
Egmount Iſland , __—_—_— I 30 138 30 [Tobolſki, Siberia —— 55 12N | 68 13E 
Duke of Gloucefter's Iſland [19 11 1140 6 [Tonga Tabu I. S. Sea 4 98 [174 49 N 
Duke of Cumberland's Ifland[19 18 140 34 ; 05 
Prince William Heory's I-. | N . 
land Tg 2 oe 6 | | Coaſt of Siberia. 1 
Oſnaburgh INand 17 51 [147 30 + - — — 
King George III's 2 S. Elend 45 [149 15 Cepe Chiokotſcago —— 64 NA 45W 
I. or Otaheite F N Wendet 30 50 © [Cape Chuckehenſo - — 66 30 71 10 
Duke of York's Iſlard 17 28 [159 16 Holy Cape — 72 32 [1 45 
Sir Charles Saunders's Iſland 1 28 fegt 4 ||Heamchatka Lower — 6 18 259 25 
Lord Howe's Iflaned — 4% 46 f 13 ||Homchatka Upper —— 54 45 % 25 
Scilly Ifland — 28 [175 30 l. KaragHenfkoy — 586 s [162 10 | 
Boſcawen's Iſland —|i5 5% [175 10 [Cape St. Thadaus — 62 1 [79 8 
a 5 | 


Many of theſe Parts were but little known to Europeans until 1736, when Captain Bering, a 


; 


_— — 


0 


Ruthan, diſcovered Part of the Guaſt of Siberia ; nor is it yet determined whetber there be any 
Northern Communication between the Eaſtern and Weſtern Oceans. 
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ts, Coaſt of Barbary and Guinea 


— — 
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- Coaſt of the Main Conti-| 


nent in the Eaſt Indies. 


= 


Lat. 
u. 
ape "NE - - 135 44N,, 
race . 35 4 
Sallee — — 34 2 
ape Blanc = — 33 10 
Cape Cantin — 32 47 
Saphie - - 332 28 
ape de Gee - -- 130 45 
Cape Croix - - 30 38 
Cape Nun - 28 47 
Cape Bojadore - - 26 30 
Cape das Barbas — 22 5 
Cape Blanco 20 47 
Senegal - - [15 50 
Capede Verd - - 14 42 
River Gambia Entrance 13 28 
Cape Rouge - 12 15 
R. de Sierra Leona Entr. 8 22 
Ops Mount - 6 38 
Cape Mezurado - 6 12 
River Seſtos Entrance | $5 30 
Cape Palmas - - | 4 28 
R. St. Andrew Entrance | 5 8 
Cape la Ho - - |.6- 2 
Cape three Points = 4 42 
River Volta 5 48 
Road of Juda i in the Gulph; 
I. of Benin — 6 o 
Road of Little Ardra i in the 
Gulph of Benin - {1 6 16 
R. Formoſa, or Benim En.] & 38 
Benin Town = - | 7.42 
Cape Formoſa - » | 4 32 
Nen Calabar River Entr. | 4 30 
Old Calabar River Entr. | 4 32 
R. Cameron Entrance 4 © 
iſle Fernando Point + 3 8 
Prince's Ile = - | 1 30 
St. Thomas's Iſle - 0 12 
Cape St. Joh! - 4 
River Gabon Entrance on 
| the Equator 0 © 
Cape Lopas Gonſalvo o 5cs 
Iſle Annabona - - 1 26 
Cape St. Catherine |2 9 
{Majumba, or Alva En- 
trance of Bay — 315 
Cape Padron = Js 55 
The Town of Congo 6 6 
Cape Le 0 - - 19 40 
Benguela — - (12 8 
Cape Negro - [16 2 
Bay of Conception, o 
Gulph of St. Thomas 
Entrance e 42 
Cape Voltas 28 — 
(Bay St, Helena, or St. Mar- | 
_ - * $21.42 


Long. 
1 M. 


hy 64 
6 13 
8 10 


8 43 
10 8 


9 5v 
it 5 
14 21 


17 It 
17 55 
17 8 
2 $ 
16 20 


9 34 
9 13 
7 42 
5 $3 
4 26 
3 16 


2 58 


3 16 
4 $52 


6 31 
6 48 
7 46 

10 

52 
7 $2 
7 10 
9 13 


10 
41 


94 


93 
11 8 
11 30 
11 20 
10 4 
9 


13 35 
15 33 


17 33 


30 


8 43 


17 10 


5 28 


6 18 


| 


—_— 


E. Entrance of the Red 


| Sea, = = 


1 at, 
Cape of Good Hope 34 295. 
|Cape Hanglip — .- [34 16 
Fa's Bay - » 13% 12 
Gap Falſe = 14 34 
Cape Baſſas, or — 34 26 
Logoa Ba 33 25 
River St. Chriſtopher's 2 132 47 
Point Natal — — 150 
St, John's River 131 45 
of Natal - 29 25 
River St. Lucia 8 20 
Fumos — 27 27 
Algoa Bay, St. Mary $ 5 48 
River Manica - — 23 31 
; 1 
St. Sebaſtian, Var. 25 
W. - — 22 41 
„ Bazarutto - 21 $5 
Sofala - 20 29 
River Cuama - - [18 14 
Angoſha, or Angoxa - |16 30 
Meſambique - - [15 18 
St, Lazarus Bank - = $: 
C. Delgada - - 110 10 
Quiloa - - 8 40 
Monſia Ilands - | 7 36 
Lenzibai lflands - 6 55 
Pemba Iſla:1ds - 4 32 
Mombas - - 3 50 
Melinda 2 53 
B. Formoſa - -] 2 30 
R. Rouges - 212 2 
R, Mapadoxa - 618 39 
C. Das Baſtas - - | 4 50 
E. Ortut . - 110 25 
C. Day 883 
Aden 9 
Straits of Babelmandel En-| 
trance of the Red — 12 45 
- 13 19 
- 12 42 
-;. 0 
” * 11 
INande Dahlac - . 15 — 
4 299 
— - 12 36 
— * 20 35 
- - 23 30 
* 25 20 
Mount Sinai - 429 30 
Suen 3 


A 


15 4s 


133 39 


140 53 


18 23 E 


_ — * 2 * 9 


—— Lat. Long. 
D. M. D. M. Lat. Long. 
; 6 45N oE | 
Cape Morbat — 0 4 23 3 D. M. ID. M. 
Cape Raſalpate —— 16 5 Chandernagore — 122 53 N 88 34e 
Cape Mar — 30 55 © Idamabad — 22 2 | 91 $0 
Maſkate —z 30 38 13 Hugley — 23 56 | LL 34 
[Cate Mozandum, or Mu- lcutta — 22 34 | 88 35 | 
fel om, Perfian Gulpb St. Martin's Is, — o ot 45 
Entrance 26 17 66 25 Aracan R. — 957 | 92 25 
G. Ormus — 7 5 55 39 Chedula 18. — 8 : 22 30 
Combaroen — 7 15 56 12 fp. Negrais — 16 q | 92 30 
l. Kiſhme —|6 29 55 45 Taray River — 13 30 | 96 45 
Congo 5 45 55 25 [|Manaban Gulf — 16 15 | 95 10 
Is, Cayen — [26 30 154 0 Ngarghi — 1 59 97 15 
Is. Samake — 2 16 42 10 3 — 3 297 © 
Is, Baharen 5 4 s 50 Pulo Pinang . | 530 | 95 45 
K adhema 28 16 %s o Straits of Malneca — 2 12 | 8 
afſora, cr Baſra ——|39 30 48 3 |{Malacca — 2 210 $ 
Cape Bardiſſaen ——25 © [52 5 Point Romania — 1 17 [104 2 
Mouth R. Euphrates [39 49 8 30 f. of Siem —— 9 39 [102 © 
Agra | 26 43 76 49 Cape Patina — 1 30 
Cape Nabon —27 3 |S! 58 Chem 1 45 1 30 
Cape Jaſques 5 36 [57 20 [Siam, er Judia — 4 35 e 3 
Cape Coadel — 25. 5 . Liam 12 30 [109 1 
Cape Mohanzo — 4 25 15 [Man ſapa — 20 01 30 
Raſha *' g 5” {7 2 \\Ponthimas — 4 5 39 
M. Indus R. Tatta * — 26 [Cambodia Point —| 3 55 105 39 | 
Giant's Point — 2 24 "5 19 30 107 15 
Dui Point 20 4 % 45 R. Cambodia's Mouth 1 — = . 
G. Gambaya 2 20 \71 27 ape St. James —|i0 33 108 7 
Surat n— 10 72 25 — ak — 11 50 10 10 
Daman — bo 20 72 6 Ww. gen“ Bay 12 15 [110 15 
Cape St. John —j-0 © |71 30 Cape Avarella —y {1 
Bacain w—— }: 2  \[Ranbom — 4 55 [103 30 
Bombay —— ſig 0 |72 $5 [Cape Touron —|16 4o [105 45 
Rajapore — 7 4 72 45 ||Paſſien B. 26 35 (107 47 
Caimſer's Bank e 25 |71 45 R. Tonquin . „ 
Coral Bank — 6 Oo |71 45 uiven Point — |\20 10 [110 45 
Elizabeth Back — 1 59 |71 $5 ||Canton —\z 7 38 
Burnt Iſlands — |; 50 |73 35 Ningpo — yg 5 120 23 
Goa — — 15 31 73 45 Ho Neghan — 33 35 111 56 
Cape Rama 15 10 73 49 [||Nankin w—33 3 1120 © 
(Corwave 14 55 23 54 \[Singhaogfu — 4 16 (e 50 | 
Tellicherry —|11 50 f 8 Pekin — 39 55 116 36 
Mount Dilly —|2 5 5 © ||Straits of Bali, S. Entra. 8 39 114 30 
Callicut — 1 21 175 33 ( (— N. Entra. 7 54 
Cochin w—_— 0 5 5: [Straits of Banca, W Ent. | 2 © 102 45 
Cape Comorin — 7 55 77 2 —, E. Ent. 3 © [103 43 
[Manapar — s 30 78 12 [Straits of Sunda, S. Entra 5 38 03 $ 
Cape Calminera ee 15 % 45 [Straite of Malacca, N. W. 
Negapatnam — 0 35 80 3 Entrance — 6125 NI 94 45 
Pagodas —|i1 36 e 5 [Straits of Sincapore, or 
{Trankbor i 54 60 3 ||-S. E, Entranes of the 
Fort St. David? — 11 57 8 5 || Malacca Streits 110 |r04 17 
Pondicherry — 1 56 179 25 [Straits of Sapi — 3 34 5/119 45 
Madraſs — .; 18 30 2 [Straits of Manilla — 13 45 N12 30 | 
Paliachte — 3 30 fass barcellar Hill, Strait ot | 
Dui Head : 16 10 8 eil Malacca, Var. 1 30 W. 3 15 f 2 
Maſulipstanam — 1 36 63 28 | AC 
Chicikeol ' | s 3% 84 7" || The Tide flows N. N. E. and 8. S. W.. 
Ganjam —|19 18, 85 32 | and the Flood rune E. S. E. and ebbe 
Balaſore — 21 20 87 28 | W. N. W. 
ag Mouth "Flo 50 37 30 


— 


| [D.M. b. N. 
Nands in the Eaſt Indies. hiego Oarſeia — 7 42N| 75 3+ 
7 : : | Caudu e 
: .. Brandon e 38 | 62 5; 
Lat, | Long, Rodrique — 19 41 65 17 
D. M. D. M. Bourbon, St. Dennis — 20 52 55 35 
Dutch Bank — 68 os. 33 407 Mauritus — 2 10 | 57 22 
Amſterdam — 3} 30 74 O Cocos Iſland — 2 20 96 5 
St. Paul 7 52 | 77 5; Chriſtmas Iſle 4 44 104 30 
New Holland S, Point 37 15 [147 30 |Nafſaw — 3 o [109 25 
Leuwin's Land ditto 35 © 130 © Ide Good Fortune — 1 39 90 30 
Cape Vork ditto — ir; far © Mina — 1 26 | 98 5 
Sandy Cape Weſt Point [25 30 [171 © Engona —— 5 15 0 45 
George's Cape 35 15 51 ON. Part ſa 6 © 94 35 
Tryal's Rocks off ditto [19 © [105 2 ||Acham, or Acheen 5 20 | 95 35 
Cape St, Mary 3 25 34 | 44 12 Point Baſſe | 81327 94 45 
Star Bank 25 © | 43 10 Diamond Point >| $537 [97 5 
3.8. Auguſtine V. Bencoolen | > | 3 55 S|103 4 
24 W. 23 35 | 43 10 [South Point 1 6 2 104 1 
Cape St. Vincent, | » R. Palambam — 3 2 104 45 
V. 22 26 W S 21 30 | 43 03 Banca S. End — 315 1107 10 
Cape St. Andrews VE N. Weſt End — 1 5 [105 30 
V. 21 50 W. 316 35 | 44 20 Prince's Illes Straits of 
Cape St, Sebaſtian | =|12 45 j 48 29 Sundy — 5 30 fro; 30 
Cape de Ambra, or Middle Ille ditto — [5 57 [104 48 
Natal 212 15 | 49 75 (eva Head : 6 45 [105 20 
B. de Antongill 16 o [| 49 83 pere Ditto „6 0 [105 49 
Antavares 21 5 47 4 Batavia = | 6 12 106 43 
Matatanes 22 15 | 46 45 Cape Sandana 2* 1:7.-46 IS 
Cape Ramos J 25 o | 46 9 E. Point 842 114 37 
Baſſos d' India ——|:2 30 | 4046 Lom bok —— 8 30 16 30 
Querimbo —_— 22 40 50 [Cumbava —— 9 28 [118 20 
A Rock wm 4. 39 15 Rotto — 1 25 123 45 
A Rock in ——— 28 41 30 [Timor N. End — 9 o 1128 o© 
St, Chriſtopher's —— 17 19 | 42 18 Weſt Point — 1 30 122 55 
Engliſh Bank —7 56 39 3 Timorland, N. Point 9 o [123 12 
lle of Fire — 117 20 | 22 15 [New Guinea , 
It. Juan de Nova 17 5 | 41 20 [Cape Deliverance ditto 1 30 [157 55 
| Mayotta e [44 30 [Cape of 'Good Hope ditto 
Mohilla — 20 4; 50 [Weſt Point ditto — 1 32 131 40 
Baſſas de Chagas —— 6 40 | 72 5% New Britain, N. Point 1 30 148 10 
Joanna —— 2 18 44 50 South Point — 6 55 1749 © 
Cocos Iſla n d 11 30 56 o [Ceram Eaſt Point — 3 56 131 15, 
{Comora ——|11'30 | 43 53 W. Point w—— 36 [127 46 
- [Glorioſa — z 4 | 47 3c Boero, cr Burro — 13 30 126 20; 
Apalioria — 9 59 80 O Providence Is, o 20 [135 © 
Zank of Patrom — 5 3 | 62 45 Gilola S. Point —o 20 145 0, 
De Gama — 2 20 | 74 1; N. Point ? I 15N|145 © 
uan de Nova emm_—m— 8 | et. o N. E. Point , 115 [124 37 
Padro de Banhas — 5 39 so 45 N. W. Point 1 40 {120 50 
St, Franciſco — 6 21 53 OW. Point 2 4 5 8117 5 | 
Ile Amarantes — . 48 45 5. W. Point = 4 40 119 8 
Seven Brothers — 3 25 | 69 30 [s. Point | © | 5 56 119 55 
4S-a Cows — 3 36 50 46 S. E. Point ; 5 © 121 40 
Three Brothers — 3 45 62 30 Macafier 7 J 5 10 [119 7 
| Maſcarenhas — 2 55 | 56 55 E. Point o | * 2N|118 30 
I. Seychelles H. W. 5 30 4 37 | 55 33 [W. Point 2 | 0 o [108 57 
Carpo Santo — 6 30 | 56 44 N. Point © 17 "3 Thaw af 
Diego Rais — 0 45 0 25 |, Pint 0 | 4 15 S[114 30 
| Padro Banhos - ——— 6 5, | 70' 25 Balambangan _ 7 19 117 12 
Little Comoro — 0 10 15 |[Socrata E. Point ne 
GW. Point — 3 25 54 *4 
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Lat. | Long. Lat. Long. 
D. M. D. M. D. M. D. N. 
I. Halabi - 16 5oN| 56 52eij{Mindora S. Point - {[i12 oN[|rz2 zoe 
Abdeleur - » {12 55 | 53 45 [N. W. Point 13 30 119 25 
Lakedivas Is. N. Point 13 33 | 70 3 [Panay S. Point ro 33 22 4 
71 30 [N. Point - - 112 a2 Ss 
S. Part — Er 3 74 30 — _ - 213 * 120 20 
* 30 | 74 © {|Manilla Bay S [14 30 [120 20 
Maldevas Limite f 1 357 % M. nnn . 2 25 
[Point de Gale | 6 15 | $0 20 [C. Baxeadore ditto = |18 44 [120 40 
IInfanapatnum 8 9 47 80 $55, Diamond Iſle - - [t5 42 93 15 
N. Part =| 9 45 80 20 [South Point 21 45 [12x 36 
Trincomalay SIS 32 | $1 4o N. Point 85 15 [121 45 
E. End 7 30 | 82 15 N. E. Point = 25 15 [122 15 
W. End 6 15 | $0 20 [Men-han ke [23 30 (821 15 
I. Cocos - 14 30 | 92 10 Fw Point : 18 22 flog 30 
14 © N. E. Point 1 111 10 
Great Andaman 901 45 3 Van Cheau - - I — 110 45 
[Little Andaman — 10 30 | 92 3 [Parracles Is, S. Part 11 45 [110 45 
Cor. Nicobar © - | 9 12 | 92 32 [N. Part - - 16 30 [111 45 
Nicovari - - | 8 3 | 93 45 Macao - - 2 14 13 50 
Nicobar i - 7 22 92 45 [Leykeyo N. Part 28 © 28 10 
Puloway — - | 5 5s | 95 2 F. Part 4 — 25 30 28 30 
Pulo Paſſang 5 52 io 30 [Cummin - 31 40 121 4 
Pulo Timon — - 2 45 104 14 Homdo 8. P. int 32 20 129 $54 
Pulo Aroe - - | 2 28 |z©s © ||Nanagacqui & [32 32 130 23 
Anamba - » | 2 58 86 45 Dos Cavalhos 2.132 32 [129 $3 
Natuna - - | 4 © [105 35 N. Part Cape Sugar —40 20 14 25 
Pulo Condor 8 40 [107 55 ||Cape Nebov 39 15 4 5 
Banguay - 8 7 12 fz; Peſcadores Is. S. End 11 © [167 30 
Pulo Sapata - 2 9 54 109 57 N. Part 11 20 [167 © 
Paragua S. Point « | 3 12 [117 50 [rhe Triangles N. Part 29 CK Mains 
I. Negros, S. Point 9 15 ts +6 Woody I. 1 46 [106 10 
—— N. Point 11 20 The Elephant _s Camel 9 2 My 
N. Point 9 40 |126 45 ||Andradas Rock — 9 51 [110 50 
Pangue! Bay „7 55 124 30 [Vi Gory I, - - | 1 43 [106 45 
S. E. Point 3 6 40 [127 30 [Pulo Runda - '- 6 6: Fan, 
Mindanas V 123 © [Foul Ifland - 18 6 92 23 
S. W. Point 2 6 45 zz 2 ||Macclesfield Shoal - is o 1114 20 
Cape Auguſline 26 30 [126 © Pulo Pera - - 6 10 97 46 
S. Point 5 45 [122 45 \[Three Brothers — 10 32 es 4 


The Latitude and Longitudes of ſundry Places, collected from Captain 


| COO K's laſt Voyage. 
N. Lealand N. Cape 2 34 10 17315 St. Preobraſctura 1+, 58 20 N75 10 
S. Cape (3847 30 S167 St. Mathew's I. - 6040 N 773 30 K 

8 — E. Cape (Zz $137 10 8¼ 79 15 [St. Andtean I. 61 35 NO ow 
Cook's Straits ditto N [41 30 Sjt75 St. Samuel J. - 162 20 Nj173 o 
Harvey's Iſland + - 19 13 8/58 FAN St. Lawrence I. 62 30 N[1-8 zo 
(Ulilia - - 16 45 Sj|t51 IN St, Diomedis = [63 © N{rt7o oN 
'Hue-heini - - [1641 851 - 3Wi;St, Titi I, + - 63 30Nj172 q 
Turtle Iſland - 2 2N|152 O Tuſki Noſs Straits be- 

why -hie, where Capt Cook| f Ml twecn Aſia and rn: oN 198 o 
{ was killed - 22 109 oK „, 4 30N[179 OE 
Sandwich Idas 1 44 N1161 o Ala fande 5740 K 20w 
St. Nicholas 1. - - [6345N|[173 oW Hinchinbroke Sound 58 30 NIS zo 

 IPalmerfton 1. - - [18 5 S163 39W| Shumagin's Is. - 57 42 N[149 o 
Friendly J. 18 47 S|174 30 Sandwich Sound, Cage - St. 
Cook's Harbour - 49 NIIz24 300 Alias - 59 20 NIN AS o 
Port Bucarelly - 55 NII20 30 E! Iſlands San-Carlos - {|54 40 Njzzg 300 
Port St. Peter and St. Paul 5327 N58 30 E A Harbour where Capt. 

Spy A _ 56 45 NHC 7E| Cook repaired lag N 126 o 
Beering's Is. — 184 57 N64 49 E 
River Andyr - - [64 30Nj172 © 
Alcutian Iſlands — 53 N66 o E . 


| 


Note. Captain Cook's laſt Voyage has fully deirrmined the Impracticabihity 01 fathng to tine 


Eaſt Indies by the North of Europe, and that the Continents cf Aſia and America are ſepa - 


rated by a narrow Channel. 
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A Table of Meridional Parts. 
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450 511 
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57 5 
422 483 
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4244 

427 45 

426487 
427 488 
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431 222 
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425299 
441 502 
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$43] 307 
444 505 


51445 50 


446 507 
447 508 
448 509 
449 510 


4510512 
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| 11849}911 26] . go} 55 1 
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31352 914 25] 921 57 2 
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618551917 32] 86 23 
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10/359 921 933 1040 11091172 123013001364 
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| 6f Gaj 2 
12/$61/923] 985] 48] x1} 75) 38] 02 67] | 63] 30 


130862924 986] 49 12] 76] 39] oz] 68 6,1 31 

436309250 987] 5o| 13 77] 4o| og} 69 Gs} 3a 
5,3649 0 988] 51] 14} 78] 4x} os] 70 67] 33117 

| [16864997 989 52} 15} 79] 42] ob} 71 65] 34 

71366.928 999] 53] % 8% 43] off 72 oof 35 

118 867029 991] $4] 27] 8 44] o8] 73 70. 37 

19 368 93 992] 85 13] 32] 45] 10] 74 Til 18 


086955 994\1056]1119/1153/1247|1311)11375|1440!1 5061157211039 
2137 69 935 9950 57] 20] 84] 48] 12] 76] gi} o7| 73] 4 
2 8711933] 9g} 55] 2*} 85] ag} 23] 77] 43} off 74] 4a 
23 $721934] 997] 59] 2 86| 50 14] 79} 44] og 75] 42 
2418731935 998] 6} 23) 87] 51] 25} 800 45 10 77] 43 
3374031, 999] G1] 25] 880 52] 10 78] 44 

5 875 9 70 63] 26} 39/ 53] 17 
7788 1001] 64] 27 go} 54) 18 
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— 2 94111003] 66] 29} 92 560 20 


300879 94 1 004|1067]1130/1193/1257/1321 
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213811944 c6] 691 32 95 $9 24 85] 32 
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34/384/94 o3] 72] 34] 97 61] 26 881 54 
35088 594 [ og} 72] 350 99] 62] 27 59 56 
36 886/948] 10] 73] 391200} 64] 28 gol 57 
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4854585 19 81] 45 o8, 72 36] Ol 67] 32} 99 
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To find the Time of the Sun's Riſing, getting, and Length of the 
Day and Night, by theſe Tables. N 


Firſt. Find the Sun's Declination at the Top of the Page, marked with the Degrees of 
Dec lioatian, and the Latitude in the Right, or Left Hand Columns (marked Lat.) and in 
the common Angle of Meeting is the Time of Sun-ſetting, if the Sun has North Declina« 
tion, but the Time of Sun-rifing if the Sun has South Declination, | 


EE ' A.M X 

Let it be required to find the Time of the Sun's Riſing and Setting, with the Lengih of 
the Day and Night, in Latitude 51 North, the 18th of July, 1784? 

I fir!t ſeck the Sun's Declination for the given Day, and, find it 20% 56 North, which 1 
here call 21, then under the Declination 21, and againſt the Latitude 519, ſtanis 5 Hours 
53 Minutes, the Time the Sun ſets on the given Day, in Lat. 51 North, which being 
doubled, gives 15 Hours, 46 Minutes, the Length of tre Day; and, if 7 Hours, 543 Mi- 
nutes, the Time of Sun-ſetting be ſubtracted from 12 Hours, the Remainder 4 Hours, 7 
Minutes, gives the Time of the Sun's Riſing, which being doubled, gives 8 Hours, 14 
Minutes, the Length of the Night. 

But, when the Sun has 21“ South Declination in this Latitude, the Time of Sun-Set- 
ting becomes the Time of Sus-Riſing, and the Length of the Day, will then become the 
Length of the Night. 

Thus, the 25th of November, 1784, the Sun's Declination is 20% 55” South, or 21%; then 
the Time of Sun Riſing is 7 Hours, 53 Minutes, his Setting 4 Hours, 7 Minutes, and the 
Length of the Night 15 Hours, 46 Minutes, and Day 8 Hours, 14 Minutes. 


EXAMPLE II. EXAMPLE Il. e 


Let it be required to find the Time of 
the Sun's Riſing, Setting, and Length of 
the Day and Night at Peterſberg, the 21ſt 
of June, 1788. 

Under 239 28' N. the Declination that Day, 
and -gainſt 60% North, the Latitude of 
Peteriberg. rs © 
Stands the-Sun's Setting 9 19 
TheTime of Sun Riſing 


2 41 


8. ſetting Coubled is the Len. of Day 18 38 


S. Rifing doubled is the Len. Night 5 22 


When a greater Degree of Accuracy is required, proportional Parts may be taken 
Degrees and Minutes of Lat, and Declination, 


Required the Time of the Sun's Riſing 
and Setting, and Length of the Day at the 
Cape of Good Hope, in Lat. 34. 22 8. the 
15th May, 1784. 

Under the Declination 19 q' or 19%, N. and 
againſt the Lat. 34 8. ö 


Stands the Sun's Rifing 6 53 
Time of Sun's Setting 8 
2 


The Length of the Day 10 
And 6 H. 53 M. da ub. is Len. of Night 13 


£ 


— 


To find the Riſing and Setting of the Stars. 
By theſe Tables the Riſing and Setting of any Star may be found, whoſe Declination does 
not exceed 239 zo North or South, in the following Manner: 


- It you are in North Latitude, and the Star has North Declination, lock ſor the Dech- 
nation at the Top, and the Latitude in the Right or Left Hand Columns, in the Angle oi 
Meeting is Haif the Time of the Star's continuance above the Horizon, in that Latitude ; 
or the Time it rakes in Aſcending from the Eaſtern Side of the Horizon to the Meridian, 


and Deſcending irom the Meridian to the Weſtern Part of the Horizon. 
Therefore, if theſe Hours and Minutes be ſubtracted from the Time of the Star's com- 
ing to the Meridian, the Remainder will be the Time of the Star's Rifing, and if added, the 


Sum will be the Time of the Star's Seiting. 


3 „ 

Required when the Star Arcturus Riſes and Sets, December 1, in Lat. 51 N. 
The Time of the Star's coming to the Meridian, or Southing in the Morning 9 234 
Then under Star's Declination 20? 2' or 29” N. and againſt Lat, 31 ſtands 7 47 
Time of Star's Riſing in the Morning 1 47 

17 21 
/ 12 
| 50k 
Star Setz 21 Minutes after 5 in the Evening 8 38 


40 / 


When the Latitude is North, and the Star has South Declination, or the Latitudes South 
and the Star has North Declination ; find the Latitude in the Gde Columns as before, 
again which, and under the Degrees of Declination, ſtands half the Time the Star is under 
e Horison, which being ſubtracted from 12, the Remainder will be half the Time the 
tar will be above the Horizon in that Latitude. 
Example. What Time will the Dog Star, Sirius, Riſe and Set at London, Jan. 25. 12 „ 


Under the Declination 16 25S, and againſt Lat, 51 32 ftands 7 26 
Half the Time the Star is above the Horizon Wa 
The Star comes to the Meridian in the Eveniug, at 10 00 
Which Subtracted ſhews that the Star Riſes at 26 M. after 5 in the Evening 3 
Added ſhews the Time the Star ſets in the Morning ' 34 


2 

In like Manger may the Riſing and Setting of the Planets be found when their Declina- 
tion does not exceed 23* +, and the Time of their Paſſage over the Meridian is known, 

Suppoſe it were required to know the Time of Jupiter's Rifing and Setting, in Latitude 
$2 North, the 1ſt of March, 1780. | 

In the Nautical Almanac for 1780, I find that Jupiter paſſes the Meridian the fſt of 
March, at 14 H. 46 M. (that is 46M. after 2, next Morning) and his Declination is 8 51'S, 

Now, 14 H. 46 M added to 12 H. is 36 H. 46 M. from which ſubtract 24 H. and the 
Remainder 2 H. 46 M. is the Time of bis paſſing the Meridian in the Morning, on the given 


Under the Decl. 87 5 or 9% and againſt Lat. 32% ftands 6 H. 47 M. half the Time 
that Jupiter is below the Horizon, from which ſubtract 12, and the Remainder 5 H. 13M. 
is half the Time Jupiter is above the Horizon in that Latitude. 
| New 5 H. 13 M. added to Jupiter's Southing, gives 7 H. 5g M. the Time of his Setting 
in.the Morning. | 

And 2 H. 40 M. added to 12 H. is 14 H. 46 M. from which take 5 H. 13 M. and the 
Remainder 9 H. 33 M. is the Time of his Riſing in the Evening, on the given Day. 

Suppoſe it were required to find the Moon's Riſing and Setting the 5th of November, 
1780, in Lat. 5 1 North, 

In the Nautical Almanac, Nev. 5, her Declination is 14 0 S. and paſſes over the Me- 
ridian, at 7 H. 42 M. in the Afternoon. Then in the Tables under Decl. 14 and 
againſt Lat, 51? ſtands 7 H. 12 M. half the Time ſhe is under the Horizon, which ſub- 
trated from 12 H. leaves 4 H. 48 M. half the Time the is above it. 

Then 7 H. 42 M. added to 4 H. 48 M. is 12 H. 30 M. that is, the Moon ſets 30 M. 
after Twelve at Night, and from 7 H. 42 M. take 4 H. 48 M. the Remainder 2 H. 54 M. 
is the Time of che Moon's Riſing in the Afternoon, 

In like Manner may be found the Rifing and Setting of the other Planets, only obſerv- 
ing, that the Day in the Nautical Almanac, begins at the Noon of the Common Day, or 
12 Hours later than the Common Day. 

N. B. As all the Ca'culations here are made for the Meridian of London, Care muff be 
taken to reduce the Time to the Meridian of the Place of Obſervation, by allowing r H. 
later for every 15 of Longitude, when the Longitude is Weſt, and 1 H. earlier for every 
159 Eaft, and proportionably for other Times; for it muſt be obſerved, that the End of 
the Sea Day, the Noon of the Common Pay, and Beginning of the Day in the Nautical 
Almanac, are all the ſame Time, « 


63 
The Method of Stating the ſeveral Cass in Plaut, Miodts Lartr vd 


and MexcaTor's SAILING, which may be worked either by the Loga- 
2004-08 or by the Scale and Compaſſes. | 


FL 4k. 8 A1 L411 


CASE I. 
When the Courſe and Diftance are given—Say, 
As Radius As Radius 
Is to the Diſtance, 1 Is to the Diſtance, 
So is the Sine of the Courſe a So is the Sine ane == I. of the Courſe 
To the Departure, To the Difference of Latitude. 


CASE I 


When the Courſe and Difference of Latitude are given---Say, 


As the Sine Com, of the Courſe ; As Sine Com, of the Courſe 
Is to the Difference of Latitude Is t» the Difference of Latitude, 
So is the Sine of the Courſe So is Radius 
To the Departure, To the Diſtance, 


C A 6 IMC 


When the Courſe and Departure are given—Say 


As the Sine of the Courſe As the Sine of the Courſe 
Is to the Departure, 4 Is to the Departure, 

So is the Sine Com, of the Courſe _ So is Radius 
To the Difference of Latitude, To the Diſtance. 


CC AS 3M 
When the Diſtance and Difference of Latitude are given 82 


As the Diſtance As Radius 

Is to Radius, id - to the Diftance, 

So is the Difference of Latitude . $o is the Sine of the Courſe 
To the Sine Com. of the Courſe. To the Departure. 


CC a 3 Bi 
When the Diſtance and Departure are given—Say, 


As the Diftance © As Radius 

Is to Radius, * — to the Diſtonce, 

So is the Departure 1 So is the Sine Com. of the Courſe 
To the Sine of the Courſe To the Difference of Latitude. 


CASE YH 
When the Difference of Latitude and Departure are givea—Say, 


As the Difference of Latitude As the Sine of the Courſe 
Is to Radius * I: to the Departure, 

So is the Departure - So is Radius 

To the Tangent of the Courſe To the Diſtance, 


2 - 
The Method of Working the Ca 


\MErRCaToOR? 


36 3. 


sEs in Mippte Latitupe and 
s Sa1LING, 3 


c A Ss E I. 


When the Latitudes and Longitudes of two Places are given Say 


By Mercator's Sailing. 
1. As the Meridional Difference of Latitude 
Is to Radius 
So is the Difference of Longitude 
-, To the Tangent of the Courſe, 
2. As the Sine Com. of the Courſe 
Is to the proper Difference of Latitude, 
So is the Sine of the Courle 
To the Departure. 
3. As the Sine Com. of the Courſe 
Is to the proper Difference of Latitude, 
So is Radius 


By Middle Latitude Sailing, 
I. As Radius 
Is to the Difference of Longitude, 

| So is the Sine Com. of Middle Latitude 

To the Departure. 
2. As the Difference of Latitude 

Is to Radius, 

So is the Departure | 

To the Tangent of the Courſe, 

3. As the Sine of the Courſe 
Is to the Departure, 
So is Radius 


To the Diſtance, 


To the Diſtance. 


CASE IL . 
When the Courſe and Diff. of Latitude are given to find the Diſt. and Diff. of Long.—Says 


1. As the Sine Com. of the Courſe 
Is ro the proper Difference of Latitude, 
So is the Sint of the Courfe 
To the Departure, 
g. As the Sine Com. of the Courſe 
Is tothe proper Diff. of Latitude, 
So is Radius 
To the Diſtance. 
3- As the Sine Com. of the Courſe 
Is to the Meridional Diff. of Latitude, 
So is the Sine of the Courſe 
To the Diff. of Long, . 


1. As the Sine Com. of the Courſe 
Is to the Difference of Latitude, 
So is the Sine of the Courſe 
To the Departure. 

2. As the Sine Com. of the Courſe 
Is to the Difference of Latitude, 
So is Radius 
To the Diſtance. 

3. As Cm. of Middle Latitude 
Is to the Departure, 

So is Radius 
To the Difference of Longitude. 


. 


When the Courſe and Diſtance are given, to fi 
3. As Radius F: , 
Is to the Diſtance, 
So is the Sine Com, of the Courſe 
To the Difference of Latitude. 
2. As Radius 
Is to the Diſtance, 
So is the Sine of the Courſe 
To the Departure. 
3- As Sine Com, of the Conrſe 
Is to the Meridional Ditierence of Lat. 
Zo is the Sine of the Courſe 


© 


nd the Difference of Latitude and Long.-Szy, 
1. As Radius 
Is to the Diſtance, 
So is the Sine Com. of the Courſe 
To the Difference of Latitude. 
2. As Radius 
Is to the Diſtance, 
So is the Sine ot the Courſe 
To the Departure. 
3. As the Sine Com. of Middle Latitude 
Ie to the Departure, 
So is Radius 


To the Difterence of Longitude. 
C A S$ 


To the Diff. of Longitude, 
E IV. 


When the Diff. of Lat. and Departure are given to find the Dift. and Diff, of Long,-»-Say, 


1. As the Difference of Latitude 
Is to Radius, | 
So is the Departure 
To the Tangent of the Courſe, 
2. As the Sine of the Courle 
Is tothe Departure, 
So is Radius- 
To the Diſtance. 
3. As the Sine Com. of the Courſe 
Is to the Meridional Dif, of Latitude, 
©. So is the Sine of the Courſe 


To the Diff, of Longi:ude, | 
Norz. Theſe are all the Caſes that can 


1. As the Difference ot Latitude 
Is to Radius, 
So is the Departure 
To the Tangent of the Courſe, 
2. At the Sine of the Courſe 
Is to the Departure, 
So is Radius 
To the Diſtance. 
3. As the Sine Com, of Middle Latitude 
Is to the Departure, 
So is Radius 
To the Ditference of Longitude, 


happen at Sea, unleſs a Ship happens to ſal 


due Eaſt or Weſt, in which Caſe, ſay, As the Sine Com. of the Latitude ſailed in, Is to the 


Diſtance ſailed, So is Radius to the 


ifferense of Longitude, 


| 
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PILOTS 4 SEA CHARTS 
Printed for, and Sold by R. SayER, and J. Bennet, No. $3, 


FLEET-STREET, 
And Joun Hauitron Moore, No. 104, in the Mixoxtes near 
. Tower- Hill, 
AST India Pilot — 28 © 
The North American Pilot, Part the Firſt — — 2 2 0 
North American Pilot, Part the Second — — 15 0 
The Weſtern Neptune, or Pilot for America; comprehending the Britiſh | 
Channel, Bay of Biſcay, and the Atlantic Ocean —— ores o 
A complete Pilot for the Weſt Indies, including Britiſh Channel, Bay of | 
Biſcay, and all the Atlantic Itlands, &c. bound 1 11 6 
Pilot for the Welt Indies, including the Britiſn Channel, Bay of Biſcay, 
Windward Paſſage, Gulf of Florida, Caribbee Iflands, &c. &c. 0 12 @ 
Small Pilot for the Weſt Indies — o 7 6 
A Guinea Pilot o 6 © 
A. Pilot for the Streights 0 5 ® 
A Pilot for the North Sea, Baltic, Paſſage of the Sound, Cattegat, 
and Gulf of Finland — 0 12 © 
Channel Pilot, with Sailing Directions 111 6 
The Britiſh Channel on Six Sheets, from actual Surveys — o 10 6 
A Trigon metrical Survey of the Britiſh Channel — 
A New Hydographical Survey of the Britiſh Channel, with particular | 
Plans of the Downs, Plymouth Sound, Portland, &c. &c. on three 
Sheets — ä ® 5 @ 
A New and Correct Tide Table fox the Eritiſh Channel, German Sea, 
Bay of Biſcay, &c. — — 0 6 
A Chart of the Sands and Channels, from the Nore to Margate Road, 
commonly called the Queen's Channel - — 1 6 
A Chart of the Downs, with the Flatts of the North and South Foreland © 2 © 
| Survey of the Ifle of Wight, with St. Helen's Road, Spithead, &c. 0 3 © 
| A Chart of the Road and Race of Portland, with the Shambles, &c. © 2 0 
A Chart of Plymouth Sound, Hamoaze and Catwater — o 2 © 
| A Chart of the River Ex, Torbay, Dartmouth, Start Bay, and Bigbury 
Sag Bav — | — 2 © 
| The Road and Harbour of Fowey, or Foy- o 2 © 
A Chut of Mavagiily Bay — o 3 © 
A. Chirt of Falmouth, and of Rye Harbour o 2 © 
A Chart of Mount's Bay —— — o 2 0 
þ A New Chart of the Ifl nds of Scilly, with their Soundings, Channels, ' 
4 and Sail: rg Marke — — 0 0 
| A Chort of th» Entrance into the Channel, containing the Weſt Coaſt of 
Cornwall and Scilly Iſlands, with all the Soundin — 6 2 0 
A Gencral Chari of the Iflinds of (Guernſey and jerſey, Sark, Herm, 
Jethou and Aldern-y, wita Cape La Hague and the Caſkets o 2 0 
j A Chit of the and of Jerſey ———- . — 22 
N A New Chart of the Iſland of Guernſey, with thoſe of Sark, Herm, and 


x 7 K I; ie Baltic, or Eaſt Sea, by Capt. George Watſon | — 
7 -- The Cattegat, ſu veyed by Chrittian Charles Lous — 


| . 7 0 s r lago "Fog 12 dy 110 Ke. gm 1 25 my 
_ Porvey by Capk. Haddart — 
| e Weſt Coaſt of Ireland — * 
of Spain and Portugal 


Mo of Holland from Calais to the Texel 
e Atlantic or Weſtern Ocean, and adjacent Seas on four Sheets 
Atlantic Ocean on one Sheet 
North Sea, from the Fortland to North 8 by Capt. Thompſon 
mond's North Sea 

. Paſſage of the Sound 


oe Cattzgat, with the Coaſt of Norway and Sweden —ͤ— 


—- A The Gulf of Finland, by Capt. George Watſon 
4 2 The Golf of Finland, from the Ruſhan Surveys — 
7 7 . of Biſcay, from U ſhant to Cape Finniſtre, on two Sheets 
iſcay, one Sheet — 
Cork a Spain and Portugal — 
| Mediterranean Sea — —— 
| 2 . ne Þ Acores, (Hawks) Iflands, called alio Flemiſh ad Weſtern Hands 
=, Madeiras and Canary Iſlands — — 
* 8 the Cape de Verd Iilands — — — 
_ das, or Summers Iſlands — — — 
| E — Purk s Ifland — — — 
= 3 he Caribbec Iſlands — — 
27 15 Ne General Chart of the Weſt Indies on twe Sheets — 
8 Thirty - four Accurate Drafts of the Principal Bays and Harbours on the 
8 © Continent, and Iſlands in the Weſt Indies 
hast of the Welt Indies on one Sheet — — 
2 8 * An actual Sui vey of the Gulf Paſſage of Florida, ay J. Romans, with 
{4 Bog Sailing Directions — — 
. The Windward Paſſage on two Sheets, with Sailing ag Direftions 
The Bay of Honduras — — — —ͤ— 
1 bquito Shore — — 
a he River and Sound of Dawtoſkee in South Carolina — 
| Gs 2 ben Royal Harbour in Ditto — — —— 
x les Town Harbour in ditto — — — 
3 - EY peak Bay, with all the Shoals and Soundings, &c. — 
<p ware Bay and River 
£4 ® . Entrance of Hudſon's River, from Sandy Hook to New-York 
8 25 < Harbour of Boſton in New England — — 
1 Is Harbour of Halifax, in Nova Scotia — 
f The River St. Laurence, ſurveyed by Order of Sir 'Sir Charles Saunders, 
. in twelve Sheets — 
* © The River St. Laurence in two Sheets 
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The Banks of Newfoundland — 


The Gulf of St. Laurence — — — 


Rb 7 — mi Rocks, — he 


1 s Survey of Part of the South Coaſt of Newfoundland 
che Weſtern Coaſt of Newfoundland — 
sche Streights of Belleiſle, and Part of Newfoundland — 


of Yarmauth Roads, &e. — — 
Mouth of the Thames — — 
* Haven — — 
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